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 FITTED COMPLETE. 


ON EITHER. THE ALTERNATING OR DIRECT CURRENT SYSTEM. 


MAKERS oF 


ALTERNATING. 


D IN 


BROGCÉIH-PELL PATENT ARO LAMP. 
‘Transformers, Switohboards, &c., | 


AND DIRECT CURRENT 


AMOS, 


The Metropolitan Electric Supply Company; 


| CONTRACT FOR COMPLETE CENTRAL STATIONS 
TIC 


The Keswrick Electric Company; Limited, 
The Hong-Kong Electric Limited, including 


| Street Aro Lighting ome Pumping by Electricity. 
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Specially manufactured to comply wi 
the: requirements of the Board of Trade. 
Adopted by the London Electric Supply. 
Corporation and the principal High 
| Supply Companies. 
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your ENAMEL considerably for various purposes, I find that it has GOOD NSU LATING Ad 
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which do not give. such an appearance or. finish as your ENAMEL." ere — 
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ALL CLASSES OF MEE + 
| MANUFACTURED BY | 


Catalogues and Prices on application. 


ELECTRIC LIGHT ENGIN 


PIONEERS OF THE ASBESTOS TRADE. xspestos TUBES à CEMENT, or Electro Li Works, near London, and are 


ASBESTOS TUBES & CEMENT, for Electric Light Leads. of the best possible description. 


ASBESTOS FIRE- NT, f 
The ONLY COMPANY work, troughs for leads, 86. 


Specify “SALAMANDER” Brand. 


E ASBE HREAD vering wires. MANCHESTER, 84, Deansgate; LIVERPOOL, 
and working Asbestos pen. “ro dome yes 47 and 49, South John Street; GLASGOW, 60, 

West Howard Street ; CARDIFF, Mount Stuart 
Mines in both ITALY PATENT SALAMANDER LUBRICANT, for Dynamos, &c. Square; BRISTOL, Provident Buildings, Ciare 
and CANADA. 3647 PACKING, NON-CONDUCTING COVERING for Boilers,&c. Street; ST. PETERSBURG, Gostinoe Dvor. 


FREDERICK SMITE co. 


CALEDONIA WORKS, HALIFAX 


| Contractors to Der Majesty's Government & Rathway Companies 


BEST REFINHD THLHPHONH WIRH. 


100 Ib. COILS, HIGH CONDUCTIVITY. 


SPECIALITY:—TELEGRAPH WIRE, 19 ALL SPECIFICATIONS. 
COPPER WIRE, hard drawn, WIRE, il 


PATENT GALVANISED TELEGRAPH WIRE. Al 


all sizes pe covering. STRAND WIRE all page 
HARD STEEL STRAND for Mechanical Telephones. 
F. WIGGINS & LONDON, C A 
MICA MERCHAN rs, [Telephone No. 2248, 
Manufacturers of Mica Goods for Philosophical and ALL parpeset. | 
CONTRACTORS TO HER. MAJESTY’S GOVERNMENT. 
fr | Wn. M. FOXCROFT 
PATENT AGENT, | GARDNER, (Successor to the late W. Fouoroft, also F. Lucas), 
Im CO ni Telegraph and Telephone Case Manufacturer, 
FLEET STREET| De FLEET STREET, . 36, PERCIVAL STREET AND 9, SMITH STREET, 
| | X DON. | CLERKENWELL, LONDON, E.C. 
SUCCESSOR TO (Offices-PEROIVAL STREET). 
ROBERTSON, BROOMAR 00, Lock and Block, Single Needle, Bell, Sounder, Perforater, 
ages || PAMPHLET OF COSTS GRATIS. Photometer, Telephone Cases, Battery Boxes, &c., &c 
ae WITH INVENTIONS. 40.2 | 
WROT IRON 
| ILGAS,.STEAM TEAM WATER, 
BOILER TUBES 
AND FITTINGS. 


7 fi 


rt 


works. GREAT-BRID CE. STAFFORDSHIRE 


LONDON OFFICE : 46, QUEEN VICTORIA S'ec. 


in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. _ Depôts: NEWCASTLE-ON-TYNE, Quay Side; 


| OCK 

0, BILLITER ST., 
LONDON, E.C. 

| = {late 161, -Quegn. Victoria Siret) 

3 = All Goods are made at our — 
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Telegraphic Address 


TELEPHONE No. 1734. 
HENLEY’S WORKS,” LONDON. 


TE ELEPHONE. | TELEGRAPH. 


LIMITED, 
07, MARTIN'S LANE, CANNON ‘STREET, EC. 


HIGH TENSION. 


FOR BOARD TRADE RULES 
AND 
FIRE OFFICE REGULATIONS. 


WoRES: 
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LOW TENSION. 
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Prof. SILVA NUS THOMPSON says: This is the Electrical 8 


VICTORIA MANSIONS, WESTMINSTER. 
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FACTS! 


“The Yaa: Storage Co., Ltd., have erected, or are erectin g, 


CENTRAL STATION BATTERY. 


in connection with Central Stations sol 


300,000 Lamps. 


These Batteries act as a reserve for the above, or will run 


50,000 Lames 


without machinery. 
QUOTATIONS FREE. 


COMPANY, LIMITED. 


© MANSION HOUSE BUILDINGS, LONDON, E.C., 


Works:NEW DOCK, LLANELLY. 


: Address : “POROSITY,” LONDON. ‘Telephone 1 #68. 
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E IN G IX. A. NI D. 
SOLE MANUFACTURERS UNDER LICENCE | MANUFACTURERS OF 
OF 


L MAGNETO BELLS, SWITCH BOARDS, SWITCHES, 
— ANNUNCIATORS, &c., 
BATTERIES OF ALL KINDS. 


Single Needle, Block and Morse Instruments, 
INSULATED WIRE, 


SEMAPHORE AND LIGHT REPEATERS. 
ELECTRIC BELLS AND INDICATORS. m 


‘J.D. F. ANDREWS & Co, == 


Switches, Fuses and Fittings. Lists and 


FLETCHER’S WATCHMAN’S TELL-TALE 


“(he largely used by thé L.&N. W. Railway and other Companies), 
“THE BLAKEY-EMMOTT DYNAMO. 
WARBURTON AND CROSSLEY'S RELAY. . i 

EDMONDSONS CALOULATING MACHINE, . | 
‘Silver Medal, Inventions Exhibition. | À 


41 & 42; PARLIAMENT STREET, LONDON, SW. 
THOMAS BARRACLOUGH & CO., ANG ANÈSE” | 
Makers of all the most Improved Machinery for Electric Wire € rs PE : 
STRANDING AND MAKING CABLES Of EVER SIZE AND DESCRIPTION. : a 
Works: GARSTON. Chi Iv Poo 
Globe Works, Rochdsle Road, Manchester, | LIVERPOOL! TELEPHORE®O. 
TURNER BROTHERS, | EXCELSIOR 


134, UPPER THAMES STREET, LONDON. 


Thames ELECTRO-PLATING DYNAMOS 


Special Charcoal Iron Sheets for Dynamo Plates. Transformer Stampings and | ting, rass 

Dises. Soft Charcoal Iron Wire. Soft Groen Iron Forgings for Magnets, iso in | For Mickel and Silver Pls B ing, Electro-typi ing; &e. om 
Mild Steel. Mild steel and Bessemer Steel Forgings for Shafting. Sheer Steel as used by all the principal Platers in London. 

_ Tool Steel, Files, &c. Brass and Copper Rods and Tubes. W:ought Irou and stee 


Tubes for Blectiai Conductors. “Merchant Har Iron and Steel, Hoops, Plates, | PRICES FROM &6. Numerous 
| VATS, ANODES, AND COMPLETE OUTFITS. 


ARTHUR B. & Co», (AKL OPPERMANN, 2, Wyatt St, 


Glectric Zight and General Engineers, 


4, BOMBAY STREET, BERMONDSEY, LONDON, S.E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for eheapness and efficiency. SUPPLIERS OF —_ ne 
REQUISITES. LIBERAL TRADE TERMS. 


Telephone No. 488%, Telegraphic Address: “TORQUE? | s I F F & SON 
| MANUFACTURERS OF | 
HH, & F. CHAM BERLAIN, | Testimonials show 30 to 50 meltings each. = - 
Manufacturers of Pare Carbon Points, Tubes, Filters, ‘STONEWARE INSULATORS, 
Cells and Battery Plates of every description. : | . LARGE STOCK OF ALL PATTERNS AND SIZES. 


SWITCH BLOCKS, FUSE BLOCKS, | 
_ Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. : 


WorREKsS:- BARNSLEWV. 


Telegraphic Address" CARBON BARNSLET® | Every kind of Electrical Stoneware. 
| AWARDS:—PARIS AND VIENNA ELECTRICAL EXHIBITIONS, | 
VE A EE xX. 


ARC LIGHT 


ACKNOWLEDGED BY USERS 


SUPERIOR TO ALL OTHERS. | 


LARGE STOCK IN LONDON. PRICES AND SAMPLES FROM | 


THE SOLE AGENTS —CGATHGART AND PETO, 


| 75s, HATTON GARDEN, E.C. and VULCAN WORKS, ISLINGTON, N., LOND 
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SWITCHES, CUT-OUTS, CEILING ROSES 


PORCELAIN OR SLATE. FANCY OR PLAIN. 


jui Il 


WERITE FOR PRICES. 


WOODHOUSE RAWSON UNITED, LIMITED, 


LONDON, MANCHESTER, BRADFORD & KIDSGROVE. 


‘Telegrams: ‘WOODHOUSE, LONDON.” 


Telephone No. 1978. 
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‘ELECTRIC WIRES. 


dire and Canise 


Electrical Instruments, 


PARK ROAD LEATHER :WORKS, | sus ruopnonen metre 


BINGLEY, YORKSHIRE. Lighting, &0. 


AWARDS.—Leeds, 1875; Paris, 1878; Bradford, 1882; Amsterdam, 1883 


Huddersfield, 1883; International Inventions, 1885 | U N ITED ELECTRIC. WI RE 


Colonial and Indian, 1886; Saltaire, 1887. 
‘Telegraphic Address : 14a, Clerkenwell Green. London, 
Patent V or and | | 


“ WHITESON’8, BINGLEY.” 


- » Square Leather Ropes. 


For Electric Machinery. B* 


& Davie. 
| Y 


ease 


Belected by the Executive Council to mond the Leather Belting for the 
Machinery in the Electric Light Department of the Inventions Exhi- 
bition, 1885, and again in the same Department for the Colonial and Indian 
Exhibition, 1886. 


FOR DRIVING THE MP A IN THE ELECTRIC LIGHT 
DEPARTMENT Of THE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1885. 


The following particulars relating to a portion of the Main Belts for Diiving the 
Machinery in the Electric Light Department of the International Inventions Exhibl- 
tion of 1885 may be of iuterest, showing such combined results in Belt Driving us 
have probably never been previously attained : Dos 


Length. Width. Speed. Travsmitted, 
No. 1—70 feet x 10 inches .. .. per és I,H.P. 
ee ‘ 


= 
{ 


af 


1,180 
LH.P, 


No. 2—73 fret x 15 inches .. .. 2,585 “ 
No. 3—60 feet x 16 inches .. .. 3,270 fect D à 
No. 4—86 feet x 24 inches .. .. 2,585 feet os. ee, SO 

No. 5—86 feet x 15 inches .. .. 2.583 feet 
No. 6—86 feet x 15 inches .. .. 2,585 feet . 


93 


JOIN WHITE & SONS supplied the Main Driving Belts at — r — é¢ EXCELSI OR 9 DYN, AMC O 
THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882 PATENT) 


 SALTAIRERXHIBITION - - - - 18, SrANLEY & DAVIES, 


Being awarded GOLD MEDALS.ON ALL THE OCCASIONS for complete Glectrical Gugineere, 
efficiency, sie HYDE NEAR MANCHESTER, 


THE GENERAL 


Electric Works, Kentish Town, LONDON, N.W.; and at 85, NEW BROAD STREET, E.C. | | 1 


DYNAMOS & MOTORS 


For ELECTRIC LIGHTING and POWER WORK. 
ELECTRO DEPOSITION OF METALS. 


ELECTRIC LAUNCHES 


On the Thames for SALE or HIRE. Terms on es 
at Platts Eyot, Hampton. 


ELECTRIC TRACTION | 


Lines equipped under the Inmisch, Sprague, Julien, and 
other Patents. 


COMPANY, LIMITED. 


The North Metropolitan Tramway Co.’s line, Barking Road, — 
| now run by Electrié Cars of this Company. 


| ESTIMATES | AND FULL PARTICULARS ON APPLICATION. 
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SELIG, SONNENTHAL CO. 


SOLE EUROPFAN AGENTS FOR 


7 


 WAITONS | WHITON’S | 
CLEVELAND UNIVERSAL AND INDEPENDENT | UNIVERSAL AND INDEPENDENT | Highly-finished 
TWIST DRILLS. ano LATHE AND DRILL Self- Feeding & Expansion 
CHUCKS. CHUCKS. | REAMERS. 


THE “ « CLEVELAND HIGHLY- FINISHED 
SELF-FEEDING REAMERS. 


These Reamers are self-feeding, the screw point drawing them into the work as rapidly as they are 
turned round. They are also groovedeccentrically. This pecular milling prevents the chattering of 
the Reamer when at work. These Reamers will make a smoother and truer hole than any on the market. 


LEVELAND T'WIC 


THE “GREEN RIVER” 
SCREW PLATE 


Does its work at a 
single cut. The die 


SCREW PLATE. 


It does five times 
the work that can be 


isadjustable for wear. = 7 done in the old way, 
The threads cut with wt and is much more 


== ordinary screw plate. 
The material and 
workmanship are of 


fect than those made 
in ordinary: dies, and 
are equal to the best 


lathe work. the highest quality. 
THE NEW “LIGHTNING” PIPE SCREW PLATE | PATENT PARALLEL MACHINE YICE 
For Ror phare Iron Gas Tube at once ° going =e | Holds work slightly uneven with equal tightness fm at both ends. 
es = ——— _ Ifolds work of any degree of taper. No hammering J down. Quick 
| Ds ten à By the action of the Sliding Jaw Plate ‘the 
| upper surface of the work is bound to be true with the under one. 


} 


| 
… 


| 


| 
| 


ASSORTMENT 


| | | 
These Screw Plates are fi niahad’ in the most Work can be drilled through below the bottom 
* perfect manner throuzhout, | of the jaws. 


IN STOCK READY for IMMEDIATE 


A Large assortment of Lathes, Ralial ait Pillur Drilling Machines, Milling, Planing aud other Machine Tuols. 


85, Queen Victoria Street, & Lambeth Hill, LONDON. 


THE “GREEN RIVER” 
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PHOSPHOR BRONZE 
CASTINGS, 


Phosphor 
for Springs, Ropes, Screws, 
‘Rods, &., Bearings, Bushes, 


© BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS. AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


HARTMANN & BRAUN'S 


FOR CONTINUOUS AND ALTERNATING CURRENTS. 


For PRIVATE INSTALLATIONS, 
<i) For CENTRAL LIGHT and POWER STATIONS, | SPECIAL 
Si) For SHIP INSTALLATIONS, TYPES. 


Hartmann & Braun's New Electricity Meters. 


TO THE TRADE ON LY. 3815 


Why g0 on using closed iron 
circuits when a 


Fireproof Cases Extra. 


HE Price, Lan ps. l'rice 
DGEHOG 0 | 8 | 20 0 0 
| SWINBU Costs half, and has a fifth of 100 414245 0 | 750 | 30 | 88 0 6 | 


| eee 
| q EE Sizes under 2 H.P. by the dozen mi 
= | SWIN BURNE & Co ‘The two-lighter is a specialty for street 
| "I lighting, price with case and brackets complete 
“ | Broom Hall Works, us 2 , Saving more than its cost in secondary | 


TEDDIN GTON, ENGLAND. Above 400 lights not stocked. 


METERS, 


0 BEREND & CO., 61 Fore ST. LONDON, EC. 


| er Bronze and Silicium Copper 
| PHOSPHOR BRONZE A 
pit. . Wire of Great Tensile Strength 
5% High Conductivity for Telephone 
Darts Ay & and Telegraph Lines & other | 
| ef Machinery SOLE PROPRIETORS > Electrical purposes. 
| : a oY Of the British and Colonial Patents, O 
| | 
| 4° THE PHOSPHOR BRONZE C0, |: 
© 87, Sumner Street, Southwark, London, 8.E. + ( 
| #4 où | 
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DORMAN & SMITH, 
ELECTRICAL ENGINEERS, 
Manufacturers to ; 
INDE x ro ADVERTISHMENTS. 
The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge 
Accumulators. al Engineers, &e.—Oont. PAGE 
Crompton-Howell Elec. Storage Co. 5 Manufacturing Hlectricians.— Cont 
Drake & Gorham .., Ronald 6 Hartmann & 
J. Stiff & Sonk (Boxes only) 0 Sharp & Kent  … ius | International Electric Co. 
‘Woodhouse & Rawson 7 & 13 M. Holroyd Smith... ... Sup. 6 King, Mendham & Co. .… 
Are Lamps.—J. H. Holmes & Co. Sup. 11 Swinburne & Co. ... .«.  ..… 10 Laurence, Scott & Co. ... ... 28 
Johnson & P hillips eee eee 1 Telegraph Mfg. Co. e eee Sup. 2 Nalder Bros. eee eee Sup. 9 
F. M. Newton & Co. | Western Electric Company Sup. 20 | J,Orme&Co._... Sup, 8 
Planet Elec. Engineering Co. ... 5 Woodhouse & Rawson United 7 & 13 |  Poole& White _... - Sup. 17 
Poole & White whied ooo Sup. 17 Electric Light Carbons. ; Price, Talbot & Co. eve eee 
Woodhouse & Rawson... 7&13 Cathcart & Peto... T h Mfg. Co. 2 
_Asbestos.—Bell’s Asbestos Co. H. & F. Chamberlain 6 H. 
United Asbestos Co.. Genl. Elec. Co., Ld. (G. Binswanger.) Sup. a Walsall Company ... 
Auctioneers and Valuers (Mechanical % Johnson & Phillips ea ae Jas. White k 
Wheatley Kirk, Price & Goulty Sup. 11 Lacombe & Co...  .…… nd : Woodhouse & Rawson United 7&18 | 
Batteries ase & sur | F. Züpke ane … Sup. 14 | 
irming, up. use wson | Buchanan & Co. 18 
‘ India-rubber Co. ‘eee eee wee 24 Electric Light Fittings. Wiggins & Sons 8 
° Johnson & Philli it À Appleton, Burbey & Williamson Sup. 18 if 
| Motors.—Charlesworth, Hall& Co. Sup. 19 
: Telegraph Mfg. . eee Sup. 2 Dorman & Smith eee ese eee 11 Cuttriss & Co. i 
Woodhouse & Rawson... 7&13 Electrical Accessories Co... … @tilcher Blectric Light & P | 
Battery Jars.—J. Bourne & Son ... 15 Faraday & Son soo 12 + we 
J. Stiff & Sons Genl. Elec.Co., Ld. (. Binswanger.) dup. 10 Patent Agente. —E. Gardner 
Bells.—Birmingham Tele. Factory Sup. J.G. Lorrain Sup. 12 | 
Genl. Elec. Co.,Ld.… ... Sup. 10 The Paiste Switch... Sup. 3 | Pole Finding Paper.—O. Berend&Co. 14 À 
Poole & White ... Sup. 17 Rashleigh Phipps Dawe 12 | Poles.—Joseph Aird (Wronght Iron & Steel), 3 
Woodhouse & Rawson... 7&13 Poole & White ase | Rup. 17 Johnson & Phillips (Wood and Iron). 1 
Belting. —John White & Sons eee 8 B. Veri & Sons eee Porcelain Appliances. 
& Wilcox Co. eee Walsall ectrical Co. eee Dorman & Smith eee à 
Ewen & Co. . Sup. 14 | Woodhouse & Rawson 7&13 |  Genl. Elec. Co., Ld.(G. ) Sup. 10 
Robey à De .- 18 | Engines for Electric Light. - Poole & White... Sup. 17 
mer ys E Elec. Directory 14 W. H. Bailey & Co. eee 18 Taylor, Tunnicliff & Co. eee 
Cabin Work.—W. M. Foxcroft. esworth, Poro .—J. Stiff & Sons 6 
Castings.—J & J. Hughes … ... 14 Davey, Paxman & Co. ... .…. 12 de moque “4 
Phosphor Bronze Co. -» 10 |  -Greenwoodand Batley ...  … Charlesworth, Hall & Co. Sup. 19 
Chemicals.—G. G. Blackwell .. jon Griffin Gas Engine … bea due Rail 
Dyeames,--Androws & Preece Sup. 7 Marshall, Sons & Co. .. «.. 19 way Signals.—Saxby & Farmer 
H. Austin Sup. 19 | John Musgrave & and … Sup. 2 | Sehoolr, &c.—School of Telegraphy 
Bolling & Lowe... Sup. 12 Priestman’s Oil E + Sup. 20 | Screws.—Davis & Timmins NN . D. 
.Giilcher Electric y hE 
J. H. Holmes & Co. coe Sup. 11 Stockport Gas Engine ... Sup. 9 "RE Sup. 7 
Johnson & Phillips... eve eee 1 Willans & Robinson eee eee Johnson & Philli 
Laurence, Scott & & Co. 21 ml egraph Mfg: 
F. M. Newton & Co. eee eee 17 Engraving.—Gilkes a eee 14 Tel hones. 
C. Oppermann Fibre.—David Moseley & nsol. Tel. Const. & M. Co. Sup. 6 | 
C. A. Parsons & Co. oe Sup. 14 Fire Insurance. International Electric Co. one 
8 Phenix Fire Office Sup. 12 Universal Telephone Co.... Sup. 19 
| @lass.—Genl. Elec. Co.(@. Binswanger.) Su. 10 | Toots, Lathes, &c. 
J. G. Statter & Co. see 19 Poole & White eee eee Sup. 17 Chas. Churchill & Co. eee wa ae 
Woodhouse & Rawson  ... 7 Woodhouse & Rawson .... 7 & 18 | Selig, Sonnenthal & Co, . 
Ebonite.—Harburg I. Rbr 11. h 
D. Moseley & Sons. 16 | incandescence Lamps. | Tabes.—Joseph Aird . eee 
19 Bernstein Electric Lamp Co. ... 14 | porpin | 
North British Rubber Co. .… Co 12 es. 
Electrical Engineers and Contractors. Poole & Eng pmecring Sup. 17 Wire (covered). 
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ELECTRIC LIGHT FITTINGS. 


SPECIALITIES IN DOMESTIC LIGHTING. Fittings, tending Lamps, Vertical BERNERS STREET, 
A table Refi 

| 
INTERLOCKING THE LOCK AND BLOCE. T 
The Board of Trade have sgain an’ the ing Anis great improvement togeiter with sysiems t actnal connection between the Telegraph Iustra > 
ments Looking le to eff orking.” under protect veliahly | 
(the Highest practical 1890. For a lines By under protection of various Patents granted. or oF to them. Diploma 
SAXBY & FARMER, Railway Signal Contractors ton Chetery Rond, KILBURN, LONDON, N. hed Ir 
Manufacturers of Railway Signals Cabins, 1x terlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. Si 
N 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, | | : 


Devote special attention to 


STFAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 2 
PAXMAN, COLCHESTER.” | 
= Be 
tn hoe S555 for their Steam Engines and Boilers. |. t 
PAXMAN & co. COLCHE a 
Leon Orritn: 78 [late 139], QUEEN VICTORIA STREET, EC. | 
| Vv 
8 
THE BRUSH ELECTRICAL 
tl 
LIMITED, | 
Offices :—112, Belvedere Road, LAMBETH, S.E. Works :—Victoria Works, LAMBETH, LONDON. | | 7 
“FALCON” ENGINE AND CAR WORKS, LOUGHBOROUGH, LEICESTERSHIRE. | t 


REDUCTION IN PRICE : 
BRUSH 11 mm. SOLID COPPERED CARBONS. i 


Brush 11 mm. diameter Solid Coppered Carbons are now sold at #4 10s. per 
1,000 packed and delivered f.o.b. London. 


MANUFACTURED specially for Brush 2,000 Nom. C.P. Arc Lamps, and the 
best, cheapest, and longest burning Carbon in the Market. | | 


BEWARE of _— and inferior imitations. 


Telephone No. 3976. aus: “DETEOTOR, LONDON.” 


SHOW Rooms: 53. BERNERS STREET, LONDON, W. 


The Best and most Artistic Show of Fittings in Laden 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


| 
| COMPLETE INSTALLATIONS, OR WIRING ONLY, CARRIED OUT PROMPTLY. ALL WORK GUARANTEED. TRADE SUPPLIED. 
| 


NEW PATENT CEILING ROSE, 
germe by all the Fire Offices and Supply Companies, 1s. 1d. net. ‘The most Perfect Ceiling Rose i in the market.” 


WorRES: WHLLIS MEWS, W. 


| 
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Lamp Breakages 


day has happened before and will happen again, and 
that the periodic recurrence of an event may be defined 
with an accuracy almost approaching to the determina- 
tions of the exact sciences. All that is necessary is to 
ascertain the duration of its cycle. In the branch of 
natural phenomena we are told of the number of years 
which niay be expected to elapse before one great 
storm will be followed by another. Experts in their 
respective branches prognosticate without any reserve 
the date of the next great financial crisis, or the re- 
appearance of African lions in London drawing-rooms. 
To scientific cycle-ists (we adopt this spelling to dis- 
| tinguish them from the bi-, tri-, and electric- varieties) 
the progress of the Salvation Army in this decade, and 
the propagation of General Booth’s scheme in the pre- 


intervals applied to religion and philanthropy. Such 
a law in politics is generally recognised, though careful 
exponents of the science who are at all jealous of their 
prophetic reputation, are generally a little vague in 
their -assertions in this department. Political events, 


lites, their progress retarded, and their cycles dis- 
turbed. In the department of History there are two 
snb-sections—(A) dealing with cases in which history 
repeats itself, and (B) with cases in which it is re- 
‘peated by others. In sub-section (B) is included the 
science of the cycles governing the rediscovery or 
revival of practical inventions and their supposed anti- 
cipation. | 

We have been partially converted to the views of 
the cycle-ists. When conversion once begins, there is 
no knowing where it will end ; but, at present, we only 
pin our faith to the application of the science in the 
department of History, sub-section (B). By careful 


no hesitation in commencing our public exposition of 


sent year, are easily explainable by the law of recurring 


like comets, sometimes become wrecked among satel- 


study we have acquired such proficiency that we have 


the science by predicting the revival of the Bourseul ; 


simiiss ane in from cight to ten years’ time. We 


à . . donot put this suggestion forward on mere guesswork 
THERE are those who maintain that what happens to- 


but on scientific principles. We have discovered the 
circumference of its cycle. .. 

When Mr. Latimer Clark kindly os us the patina 
article the other day we did not insert it, but re- 
marked that all the information on the subject was 
well known. Yet it has gone the rounds of the elec-. 
trical press with all the interest attaching to new mate- — 
rial. Our contemporaries, wiser than ourselves, did 
not overlook the incidence of the law of recurring 
intervals, and the result of it is we are weeks behind, 
instead of being, as we fondly imagined, years ahead. 

Regarding the matter from this point of view, we 


are bound to confess that the period which has 


now received scientific sanction, is a reasonable 
one. In intervals of ten years Punch might re- 
publish its obscure jokes and the Daily Telegraph 
its socia! leaders, except for the uncomfortable people 
whose mission in life it is to discover such coinci- 
dences and write to the editors of rival prints to 
announce their discovery. In earlier centuries the 
interval would have been longer, but now the storm is 
fiercer and the stress is greater ; so much new material 
has to be assimilated, that it is excusable to forget the 
old. And, when the revival comes, there are many 
to whom the information is new, so that what with 
those who never knew, and those who knew and 


_ had forgotten that they did ‘know, the interest = the 


subject is wide and general. 

We now see that our apologies are due to Mr. Latimer 
Clark for not recognising that he was the instrument of 
the mystic power which controls the cycles, as well 
as to our readers for withholding information of a 
novel and interesting character. We make haste to 
amend. Our readers will please consider it has been 
recently discovered that back in the fifties “a certain 
M. Ch. Bourseul” conceived the idea of transmitting 
speech by means of a vibrating disc set in motion by 
the voice, and, coincident with its vibrations, making - 
and breaking an electric circuit. A similar disc at the 
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receiving end was to undergo in the same time the 
same vibration, and speech be reproduced. Bourseul’s 
idea was of telegraphic derivation, and its similarity 
in outline to the telephone has led to the sug- 
gestion that it need only have been submitted to 
practical experiment to have given us the tele- 
phone in °54 instead of °76. We thought it was 
known long ago, but our readers will please to again 
consider it has only recently been discovered, that 
speech would be impossible by the method suggested. 


The reason why we give below, in an extract from an — 


exposition of the telephone for the general reader. 
We select this description, because it helps us out with 
our cycle theory by having permitted itself to be 
published in 1882. After remarking that in 1854 
Count du Moncel referred to Bourseul’s suggestion as 
a “fantastic idea,” and in 1879 the same Count du 


Moncel published an account of the telephone which 


carried out the fantastic idea, the author says :—It 
will be observed, however, that the apparatus which he 
suggested would not be capable of transmitting speech. 
A vibrating disc, making and breaking an electric 
current, would enable a simple sound of a certain 
number of vibrations to be reproduced, but would not 
be sufficient for the transmission! of speech. M. 
Bourseul did not overlook the complex nature 
of the sounds of the human voice, but in his 
paper referred to, failed to suggest any practical 
means for their electric transmission. Professor 
Bell claims to. have been the first to utilise the “ undu- 
latory current” which made the transmission of speech 
possible, A disc connected with a battery and yibrating 
against a wire would enable an electric current of 


‘definite strength to be sent through the wire a certain 


number of times in a given period; but the speaking 
telephone admits of the sending through the wire a 
current that is not always of the same strength, but 
whose intensity varies or ‘“ undulates,” and so is 
capable of far greater variety than the mere make and 


| break. 


THE ELECTRIC CONSTRUCTION CORPO- 
| RATION, LIMITED. 


THE vulgar refrain, “It’s wonderful how they do it, 


but they do,” has been ringing in our heads ever 


since we read the report and balance-sheet of one 
of the large electrical companies the other day. 
But light has broken upon our benighted minds, 
for the Oracle (see another page) has spoken. 
Oracles are usually ambiguous—not so the daily 
of that name in its article of the 8th inst. It points 
out that the very important item of £128,117 in 
the balance-sheet of the Electric Construction Corpora- 
tion represents shares in subsidiary companies at par, 
shares included in the original purchase at nominal 
value, and debts due by subsidiary companies. It then 


proceeds to dissect the subsidiary companies, and 


throws doubt on the par value of their shares. The 
companies mentioned are the Foreign and Colonial 


Electrical Power Storage Company and the Electrical 
Construction and Maintenance Company. As the profit 
and loss account of the E.C.C. is based on this valuation, 


it suggests that the directors have not been discreet in | = 

reckoning the profit at the figure they have done. in : 
The same idea has occurred to others. Asthe Oracle cus 

says, the directors are very able men, and we will add Lo 

the suggestion that had they been able to convert the sec 

mass of paper they hold into sterling, they would doubt- ne 

less have done so. If the value of a thing is what it pal 

will fetch, and these shares have not fetched par, it is . 

reasonable to conclude that they are not worth it. No 

allusion is made in the article under review to the 

Electric Traction Syndicate, who paid heavily for pro- 

motion, an@ the right to use E.P.S. cells; and 80 we 

suppose we must not class the undertaking as a sub- car 

sidiary company. - Perhaps it is better than a subsidiary she 

company, as it is reported to have disgorged cash, and ei 

not paper. So much the better for the Construction | ia 

Corporation, and worse for the Traction Company. There © een 

is one other item to which our contemporary does not bec 

call attention—the cash balance. Perhaps they thought is | 

it was borrowed for the occasion, or hired, to speak more 

correctly—a kind of dress-coat in which to appear at 

the general meeting. 
We have known men who never had a cash balance, 4 

unless they had raised it on loan, and whose only assets | to 

consisted of pawn-tickets. But companies are obliged pi 

to have their accounts audited, which is a ween thing wn 

—especially for the auditors. up 
Some years ago, at a meeting of the old E.P.S. me 


Company, when the younger brother of this balance- : It 


sheet was presented, and a-paper profit shown, a share- At 
holder, on asking why the profit would not be divided, an 
was met by the chairman, who, with his usual direct- ad 
ness, naively replied, “ Because we haven’t got it.” ms 
They have it now—somehow, and are going to a 
divide it. I! 
We note that the Construction Corporation has taken th 
up the Ward Omnibus business, and rumour credits it an 
with a third of the City lighting, so it will soon have fat 
its hands full, and we sincerely hope its large works at 
Bushbury, not forgetting Millwall, too, likewise its 
coffers, for they will have to bear a strain under which | 
paper might give way. We hope they will prosper 
in the good time coming—the electrical sweet by- M 
and-bye. pa 
| st: 
NOTHING depreciates the value of an qT 
ts, invention, or application thereof, or | 
lessens the confidence of the public, of 
more than premature announcements of what is in- es 
tended to be done. Yet for months and months has a beh 
contemporary stated that “in a few weeks” electric = 
omnibuses will be plying on London streets, whilst a jee 
short time ago a representative of our contemporary be 
stated that he saw one of the “new ’buses ” carrying 7 
passengers. That statement was not only erroneous but ve 
the chairman of the Ward Electrical Car Company, at ep 
the meeting last week, actually said that the details of 
the contract for the first line of omnibuses had only JS 
just been settled, PI 
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EVERBODY will sympathise with 
Dean M. S. Z. de Ferranti in his trouble 


Station, even though they may not believe in his 
system. The complaints regarding the. interruption 
in the supply of light have been so numerous that some 
customers have regretted having become clients of the 


second interruption last week might have been avoided 
had the “ Festina lente ” policy been pursued, instead of 
hastily repairing partially-destroyed converters, and 
putting up new transformers in a temporary manner. 


Ir the announcement be true that 
the E.P.S. cells can be maintained at 
a cost of one penny per car mile for 50 
cars for traction purposes, storage battery traction 
should receive a great impetus in this country. The 
accumulator cars on the Barking line would probably 
have been remunerative to the General Electric Power 
and Traction Company had the depreciation been 
covered by one penny per car mile, and if the cars had 


Accumulator 
Traction. 


is the rule and not the exception. 


THE gradually increasing interest 
shown in the application of electricity 
to tramway traction is exemplified in the December 
report of Mr. W. W. Duncan, who is a well-known 
authority on tramway matters. Says Mr. Duncan :— 
“ There is always the very important offchance—I look 
upon it as a certainty before long—of electricity as a 
motive power largely reducing the working expenses. 
It is already doing this in a very marked degree in 
America, where it is adopted in nearly all the towns 
and cities which I visited ; but the system most in use 
is that of overhead wires, which is entirely unsuited to 
our country. I applaud the administration of our 
tramways for being in no hurry, and carefully avoiding 
anything experimental, but once they are satisfied, and 
I think the time is coming near when they will be, 
there will be a complete revolution in tramway affairs, 
and I trust my clients and I will be in at the feast of 


A Broker’s View. 


fat things.” 
WE shall publish in a future issue a 
Mlectri2 Traction paper recently read at the Chicago 


Electric Club by Mr. T. P. Bailey. 

Mr. Bailey furnishes data of operating expenses for one 
particular road carrying 20 electric cars. These are 
stated to be a little over six cents or three pence per car 
mile, and doubtless include repairs and depreciation. 
The author refers to the fact that there are still some 
complaints of excessive cost for repairs and maintenance 
of the electrical apparatus, but he insists that the 


with the manufacturers. The managers of electric 
roads are exacting a greater mileage duty than is 
expected of the ordinary railroad steam engine and 
under conditions much more unfavourable. If they 
would see that their tracks are in good order, and the 
same care and attention given to the electric motor that 
is given to the steam engine, they will have little to 
complain of. ‘ How rarely,” exclaims the author, “ do 
you find an electric motor operated on a track like that 
prepared for the steam engine? And how seldom do 


caused by the fire at the Grosvenor 


London Electric Supply Corporation. The serious and ~ 


skill of the operator. 


been operated in a district where — of —_—, ; 


‘have been given in a few lines. 


responsibility for this condition does not altogether rest 


remarkable. 


you find 4 man in charge of the motor: who has the 
intelligence, training and experience of the steam 
engineer?” We are fully in accord with Mr. Bailey, 
and we do not hesitate in ‘predicting that the future 
success of electric railways will be due as much to 


. skilful manipulation as to good design. Mr. Recken- 


zaun, in his paper on “Electric Traction Data,” has 
shown that the same driver could, after he had acquired 


the necessary experience, under precisely similar con- 


ditions save 25 per cent. of the energy, and it was 
suggested at the time that comparative power tests 
should be made with the purpose of ascertaining the 
Accidents to motors, switches 
and gearing will be reduced in a similar ratio by 
ordinary care and experience combined with that in- 
telligence which the position of a driver demands, 
but without which no man should be allowed to 
assume the responsibility. 


It is with much pleasure that we 
insert the letter of Mr. A. W. Stokes 
on the subject of his report on Count Mattei’s coloured 
electricities. Our correspondent holds certificates from 
Professors E. Frankland, J. Perey, F. Guthrie and 
several others, and his own letter will show how a 
report, which may have been scientifically accurate, can 
be garbled in the hands of interested or ignorant parties. 
Probably Mr. Stokes does not know how long and 
earnestly we have striven in all directions to put down 
electropathic quackery, but thanks to the aid it receives 


A Disclaimer 


‘from the daily press it still flourishes. 


WE have received a report by Mr. 
Charles H. Yeaman, electrical*engineer 
to the Liverpool Corporation, with 
reference to tests of samples of this cable. The report 
is decidedly full, but we miss several very important 
details. We are told, for instance, the manufacturer’s 


British Insulated 
Wire Co.’s Cable. 


number of the galvanometer and other instruments 


used in making the test, but nothing is said about the 
quality of oil used in the galvanometer lamp, nor are 
we informed by whom the terminal connecting screws 
were supplied, nor whether the emery paper used for 
cleaning the wire connections was supplied by Messrs. 
Oakey—its degree of coarseness is not even given. But, 
seriously, we have seldom, if ever, read a report of 
a more absurdly bombastic much-ado-about-nothing 
character, and though we have no reason to doubt.the 
correctness of the tests, the whole of the letter might 
Of the value of the 
tests it is difficult to judge from the insufficiency 
of information. It is not ‘stated, for example, 
whether all the cables were lead-covered ; if they 
were, the statement that the insulation of a certain 
cable kept in the rain for 10 days was good 
owing to the “impregnation during manufacture with 
a heavy oil” is absurd, it is simply due to the sound- 
ness of the lead-covering, a soundness which is nothing 
The only test made of the moisture resist- 
ing properties of the insulated material appears to be 
that of a piece of electric light cable two yards long 
with the lead stripped off soaked in water for 24 hours, 
a test which, of itself, is insufficient to be conclusive. 
We do not say that the cable is not good, but as yet, 
we have heard of nothing which indicates that it is 
better than that of other manufacturers. 
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ELECTRIC LIGHTING AND TRANSMISSION 
. OF POWER IN ITALY. 


. AN important installation for the transmission of elec- 


trical energy for lighting and motive power purposes 


‘is now being carried out by the Italian Edison Com- . 


pany, near Intra, in Italy, for Mr. Carlo Sutermeister. 


‘This gentleman has a concession of 840 effective H.P. 
situated near the latter town, which is about six : 


miles distant from Pallanza. The fall of water is 


135 feet, and the quantity about 440 gallons per 


minute. It is obtained from a canal which is fed 
from the S. Bernardino river, near Cassagno, and 
runs for some distance in tunnels. The installa- 


tion, when completed, will comprise four Girard tur- 
-bines, each of 150 H.P.., and each being coupled direct 
to a dynamo having an output of 96,000 watts (32 


ampères at 3,000 volts), and an exciter of 4,000 watts 
capacity (40 ampères at 100 volts), and one Jonval 
turbine of 150 H.P., which also actuates an alternator 
and exciter of the same capacity. The turbines are 
fitted with an automatic regulator recently designed by 


Messrs. Ganz & Co. The plant will be used for supply- 


ing light and power to Intra, Pallanza,and neighbouring 
districts. The considerable distance between the gene- 
rating and distributing stations rendered it necessary to 
use the same conductor for transmitting energy for both 
lighting and power purposes. The Edison Company 
therefore adopted the alternators, turbines and motors 
made by Messrs. Ganz & Co., of Buda Pesth, whilst the 
remaining electrical apparatus—transformers, lamps, 


eters, &c.,'are being supplied by the former company. 


The conductor, which is of bare copper wire, is being 
carried overhead on oil insulators, attached to standards, 
and the loss in transmission from one station to the 
other is estimated at 10 per cent. The efficiency of the 
turbines is guaranteed to be 75 per cent., of the alter- 


_ nators 88 per cent., and the transformers from 90 to 95 


per cent. The motors will range from 3 to 50 H.P. 
Those from 3 to 20 H.P. will be energised from sepa- 
rate transformers, whilst the larger motors will receive 
current from the primary conductor at 3,000 volts, these 
motors being arranged in series. The current will be 
measured by Blathy wattmeters, and the installation is 
to be in full operation in March next. 


THE ELECTRIC LIGHT IN PARIS AND THE 
SMOKE DIFFICULTY. 


THE Council of Hygiene and Salubrity of the Seine 
last week appointed a committee composed of MM. 
Léon Colin (President of the Army Health Council), 
A. Gauthier (Professor of Chemistry to the Faculty of 
Medicine), Léon Faucher (Chief Powder and Saltpetre 
Engineer), Linder (Inspector-General of Mines), and 
Michel Lévy (Chief Engineer of Mines), to study the 
dangers of smoke from a hygienic point of view, and 
to prepare a scheme of regulation. It may be remem- 
bered that in June last the Council expressed the 
opinion, but in vain, that the electricity stations and 
motor force works, which produced a deal of smoke, 
should be placed among establishments which were 
regarded as dangerous, unhealthy, or inconvenient. 
What with the smoke difficulty and the obstruction 
caused to the traffic by the laying down of the canalisa- 


’ tion, the electric light is receiving quite its fair share of 


attention in Paris. It is also being discussed now from 
another point of view, one of our contemporaries print- 
ing the following article under the heading of “ Pre- 
cautions to Take ” :— | 

A beginning has hardly been made to instal the 
electric light in Paris, and already it begins to show 
itself as a cause of accidents. This is nothing sur- 
prising, and is not of sufficient gravity for one to 
deduce therefrom the condemnation of this kind of 
lighting. Side by side with its particular incon- 


_ ‘veniences it presents great advantages, which are 
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quite special to it. But in the facts which were set forth 
at the Municipal Council recently in connection with 
the fire and explosion caused by electricity in a café on 
the boulevards, an accident which was the twenty-first 
which had happened at the same place, one conclusion 
was seen very clearly—an effective surveillance of the 
electrical posts and installations. At the present mo- 
ment, small electrical installations made inside a house, 
when the electro-motor power does not exceed 60 volts 
for alternating currents and 500 for continuous cur- 
rents, escape every kind of surveillance. One is not 
even obliged, before establishing them, to previously 


officially notify the competent authority or the prefec- | 


ture of police. 

This is an instance for obtaining an alteration in the 
present state of things ; but as time will be necessary, 
and that maybe the instance will not come to anything, 
there is certainly something else to do. Why should 
not the authorities of the City of Paris introduce into 
the agreements for concessions of electric lighting con- 
ditions of a nature to protect public safety? Why 
should they not require, for instance, the concessionaries 
to agree to an efficacious inspection of a// their installa- 
tions by a competent administrative service ? Why not 


compel them also to establish their works and stations 
under such conditions that neither smoke, vibrations, | 


nor other inconveniences of which complaint has been 
made should arise in the future? The electrical con- 
cessions are a bargain, an agreement between the 
authorities of the city and the concessionary ; no one, 
therefore, could object to the former requiring from the 
latter, in exchange for advantages conceded, certain 
dispositions which ure now recognised as necessary for 
the public safety and health. This is the more neces- 
sary, as the agreement between the city authorities and 
the Gas Company will grant the latter—if it be definitely 
settled—the right of working the electric lighting, and 
the working of the Gas Company will very probably be 
by means of small installations of the nature of those 


which at present escape all species of control. Itisnot 


therefore useless, in our opinion, on this particular 
point to call not only public attention, but also that of 
the Third Committee of the Municipal Council and that 
of the Council itself, to the subject. The precaution 


_ which we indicate would quite naturally find its place in 


the agreement which the Third Committee of the Muni- 


cipal Council has under consideration at the present 


moment. 


THE ARTIFICIAL LIGHT OF THE 
: FUTURE.* | 


By Pror. EDWARD L. NICHOLS. 


AS we review the history of the electric light, we find 
that in two respects there is little cause for congratula- 
tion. When we come to consider the quality of the 
light produced and the efficiency of the apparatus as a 
light-making machine, we find that the incandescent 


_lamp of to-day produces the same quality of light which 


the earliest examples of its type were capable of giving. 
It is true that the efficiency of the incandescent lamp 
has gradually risen from 5 to 3 watts per candle, but 
those who have had occasion to trace the discouraging 
life curves of such lamps know how little real progress 
the change implies. We start a well manufactured 
lamp at any temperature we please, provided that we 
do not pass a certain limit, beyond which the life of 
the lamp would be too seriously curtailed. The initial 
efficiency may be made as large as we please, within 
that limit ; but it is only a question of a few days or 
hours when the lamp will have dropped to the dead 
level of mediocrity, the 5-watt level which seems to 
mark the confines of permanency in the case of incan- 
descent carbon. 


* Abstract of paper read before the New York Electric Club, 
November 20th, 1890. 
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In some experiments made by me, in the first in- 
stance a lamp was started at the candle-power indicated 
by the maker, and was held at constant voltage by 


means of the current from a storage battery. The 


initial candle-power was 16, which was obtained at the 
expenditure of 3°015 watts per candle. Measurements 
of electromotive force and current were made at in- 
tervals of about 10 hours, during the 800 hours that 
the lamp lasted. The candle-power was redetermined 
at intervals of about 100 hours. The voltage never rose 


more than 0°65 volt above its initial value, and then © 


_ only for a short time. The average electromotive force 
of the entire run was 0°40 volt below the initial value. 
The characteristic features were rapid, followed by 
slower falling off in candle-power, the decrement 
amounting finally to more than 50 per cent., and rapid, 
followed by slower, falling of efficiency, to a final value 
of 5°75 watts per candle. These changes were accom- 


panied by continuous and marked increase in the re- 


sistance of the filament. 

If it be asked whether this individual case represents 
a state of affairs common to all incandescent lamps, I 
can only say that in my experience, which is certainly 
much less extensive than that of some others, I have 
known of no class of lamps the performance of which 
did not agree approximately with the latter results. 
Mr. W. H. Pierce,t who described extended tests of the 
initial and average efficiency of incandescent lamps in 
a paper read before the Institution of Electrical Engi- 
neers some time ago, recorded no exceptions to this 
ue of decreasing candle-power and efficiency with 

me. | | 


This falling off in candle-power exhibited by lamps 


maintained at constant voltage can be met by a pro- 
cedure 1.0t easily applicable, perhaps, in commercial 
work, but readily carried out where the object in view 
is simply to study the behaviour of the lamp uhder 
unusual conditions. The method consists in raising 
the electromotive force at short intervals of time by 
amounts sufficient to restore the candle-power to its 
normal value. | | 

The results of such an experiment performed upon a 
lamp showed that under this treatment the life of the 
same was not quite 100 hours. The total rise in elec- 
tromotive force during the test amounted to about 9 
volts; the efficiency decreased from 3118 watts per 
candle to 3‘468 watts per candle. The resistance of the 
filament rose from 221°6 to 234°8 ohms. During the 
first 50 hours the changes were slight, then occurred a 
sudden increase of resistance, accompanied by marked 
rise in electromotive force and in amount of energy 
consumed. - 

The life history of the incandescent lamp at still 
higher temperatures does not differ essentially from that 
which we have just been considering, but the changes in 
question go on much more rapidly. 

In another experiment, a lamp was started at 57 
candles. It was maintained at constant voltage for 11 
hours and 30 minutes, when it went out. During its 
brief life the candle-power fell to 24:6c., and the watts 
per candle increased from 1:58 to 309. The loss 
of candle-power during the experiment was 55 per 
cent., an amount which corresponds very closely with 
the loss suffered by the first lamp tested during the 800 
hours that it lasted. In the case of another lamp, the 
initial candle-power (64 candles) was maintained 
throughout. Its life under these circumstances was 140 
minutes, during which short period it had been found 
necessary to raise the electromotive force from 114-08 
volts to 129-53 volts. The efficiency of the lamp fell, 
meantime, from an initial value of 1:33 watts to 1677 
watts at the end of the first hour ; then more and more 
rapidly to 1 945 watts at the end of the test. 

The conclusion to be reached from these data, and 
from the great mass of experimental results which has 
accumulated since the incandescent lamp has become 
an object of investigation, is only too evident. The 
efficiency of an illuminant in which carbon is the glow- 


+ W. H. Pierce: Transactions of the American Institute of Elec- 


ture, 


ing material is a function of the temperature. It appears 


that the incandescent lamp is fairly stable only at tem- 
peratures for which its efficiency does not exceed about 
five watts per candle. We have just seen what occurs 
when one attempts to maintain lamps at degrees of in- 
candescence corresponding to a much higher tempera- 
It is, perhaps, not possible to point out with 
perfect definiteness all the causes that are at work to 
reduce the candle-power. The black coating which 
gradually forms on the interior of the lamp-bulb inter- 
cepts more and more of the light from the filament as 
the age of the lamp increases. : 

With regard to the absorbing power of this film, it 
was found that this was very nearly uniform through- 


out the spectrum, so that the blackening of the lamp 


had no appreciable effect upon the light which it 
emitted; also that the absorption at the end of 200 
hours was considerably more than half as great as that 
at the end of 800 hours, and that the total loss:of candle- 
power due to blackening was about 22 per cent. | 

These measurements enable us to account for rather 
more than one-third of the loss of candle-power 
suffered by the lamp. We are not, with our present 
knowledge, in a position to speak so definitely con- 
cerning the other two-thirds, but the increase in the 
resistance in the carbon indicates another source of 
diminution. That gradual failure of the vacuum which 
the use of the spark coil would unquestionably have 
enabled the observers to detect, may well be answerable 
for the rest. Now, the temperature of an incandescent | 
lamp filament at 5 watts per candle is very nearly the 
same as that of the carbon in the light-giving flames 
produced by the combustion of oils and gas, and it — 
appears that the attempt to pass this temperature intro- 
duces difficulties of such a nature as to lead to the 
serious question whether we have not reached a de- 
finite limit, beyond which incandescent carbon ceases 
to be permanent. cape 

At that limit the efficiency of the lamp is very small 


indeed, 95 per cent. or more of the radiant energy 


emitted being of wave lengths too long to afford light. 

As to the are light, no more encouraging report can 
be made. On the contrary, it is perfectly well estab- 
lished that the quality of the light, instead of in- 
creasing, has fallen off, in the course of the development | 
of the lamp from the clock-work regulators of Dubosc 
and Foucault, with their slender carbons, to the com- 
mercial lamps of to-day. 

In the vast accumulation of experience which the 


_ past years have. witnessed, nothing has come to general 


knowledge which looks: to the raising of the barrier 
which blocks our progress. It seems only too probable 
that the limiting temperature at which carbon can be 
used for the production of light has been reached, and 
with it the maximum efficiency of artificial illumina- 
tion. | 

What is to be the light of the future? From.the 
standpoint of the engineer, I will frankly say that I 
cannot answer that question; but abandoning the 
directly practical point of view, there is something to 
be said. I need offer no apology here for presenting 
facts, the application of which is at best remote, and 
the present importance of which is therefore rather 
scientific than utilitarian ; nor need I remind you that 
all the so-called “forces of nature” which have been 
yoked and impressed into the service of man, were the 
object of scientific curiosity, and the subject of scientific 
investigation long before the idea of a practical appli- 
cation was entertained. tee 

The number of elements and of compounds capable 


of sustaining a high temperature without dissociation 


or change of state is very large. Carbon is the only 
one of these, the capabilities of which, as a source of 
light, can be said to have been fully tested ; and yet all 
the others, when heated to a proper point, emit light- 
giving radiation. Take for example the metallic oxides. 
We heat the oxide of calcium in our magic lanterns, 
and it gives usa light of great intensity, and but little 
inferior to the are light in whiteness. The exceeding 
clumsiness of our method of rendering it incandescent, 
however, has prevented its adoption, excepting for cer- 
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tain special purposes. We burn magnesium in fire- 
works and for photographic flash lights, and occasion- 
ally we indulge in the luxury of igniting a bit of the 
ribbon, and admiring, for an instant, the intense 
brilliancy of its flame. Now, magnesium is one of the 
most abundant elements on the face of our planet. It 
is a rather costly metal at present, being quoted at 50 
_ cents an ounce in this country, and at about half that 
_ price on the continent of Europe. Even under the 
‘ limited demand for it which exists at present, it has 
fallen to about one-tenth of its price of a few years ago, 

and I feel sure that it lies within the power of the elec- 


‘ trician to greatly farther reduce the cost of production. - 


Among artificial illuminants, magnesium has in one re- 
_ spect no equal. W. H. Pickering, who studied its spect- 
ram in 1880, found it to approach sunlight in quality 

_ even more closely than the electric arc light does. 

‘Weight for weight, magnesium affords more than 30 

_ times the light obtained from gas, with the develop- 

ment of much less heat. The quality of the light is 


_ such that merely from the standpoint of illuminating 


power, to say nothing of the additional æsthetic value 


of a light which approaches sunlight in whiteness, each |. 


unit of it must be regarded as the equivalent of rather 
more than 1°25 units of light. 


The study of the radiation of the metallic oxides 


above the red heat reveals the existence of properties 
which lead us to regard them as being luminescent “ by 
heat.” It is from such bodies that.radiation of high 


efficiency is to be looked for. We have in magnesium 


oxide a member of this particular class, and when it is 
heated in the process of formation if gives us a light 
the efficiency of which is unapproached by that of other 
artificial illuminants. 


' The problem is easily stated. (1) We need a body > 


which is rendered vividly luminescent by heat. The 
metallic oxides would seem to offer us many such. (2) 
The material is to be brought to the temperature at 
which its luminescence is most marked. Does it not 
seem probable that the best method, as in the case of 
carbon, will not be that of direct combustion, but of 
heating through the agency of the electric current ? (3) 
The material must be restored from time to time. 
Whether rejuvenation is to be secured through elec- 
trical, chemical, actinic or mechanical means remai 

to be determined. | oe 

- Luminescence “by heat” offers, however, only a 
partial solution of the problem of the highest efficiency. 
However great the efficiency of the luminescent itself, 


it is accompanie 1 by incandescence of the ordinary kind. | 


The ultimate solution is to be sought for along other 
lines. Incandescence is too expensive a means of ex- 


citing luminescence. There are many other ways in 


which it may be generated ; friction, chemical action, 
the impact of light waves, electrical excitation, certain 
vital processes, are known to result in the production 
of light. The physics of these phenomena is, for the 
most part, undeveloped. I know of but two attempts 
to determine the efficiency of this “ light without heat,” 
as it has sometimes been called. The intensity is, asa 
rule, very small, and the heat has doubtless been re- 
garded as quite below the range of even our most sen- 
sitive apparatus. One of these two cases is of especial 
interest to the electrician. It is that of the spark dis- 
charge in vacuo. Prof. S. P. Langley and Mr. F. W. 
Very, in a recent remarkable paper, entitled, “ The 
Cheapest Form of Light,” speak of the heat generated 
in the Geissler tube as so minute as to seem to defy 
direct investigation. It has, however, been successfully 
measured by Dr. Staub, of the University of Zurich, by 
means of one of the most delicate instruments for the 
measurement of heat—the Bunsen ice calorimeter.* 

In Staubb’s experiments the vacuum tube was smoked 
with lampblack and inserted in the ice calorimeter. 
The ice melted in a given time afforded a measure of 
the total heat generated by the electric discharge 
through the tube. A repetition of the determination 
with the unsmoked tube, under which conditions the 


*G. Staub: Inaugural Dissertation, Zurich, 1890 (See the 
Beiblaetter zu den Annalen der Physik, 14, page 538.) 


light-giving rays could escape, gave the energy of the 
non-luminous radiation. The efficiency was found to 
be 3'268 per cent. The extremely small candle-power 
of light derived from the electric discharge in vacuo, 
may seem to preclude all questions of its utilisation in 
practical illumination. The result is one, however, 
which should not be lost sight of. It suggests a field of 
investigation which may prove unexpectedly fruitful. 
The Geissler tube effect was not the source to which 
Langley and Very applied the term “the cheapest form 
of light.” Thesubject of their research was the light of a 
Cuban firefly. Their work cannot fail to excite the highest 


admiration of everyone who is able to appreciate the . 


difficulties of such an investigation. The exploration of 
the heat spectrum of so insignificant ta source of light 
isa task which very few physicists would, I think, have 
considered practicable, but it has been carried through 
by these investigators with complete success. : 
When we study the curve of distribution of energy 
in the spectrum of the fire-fly thus obtained, and com- 
pare it with the corresponding curves for gas light, the 
arc light and sun light, we find the expression, “the 
cheapest form of light,” which is applied to the light 
of the fire-fly by Langley and Very, to be fully justified. 


All the energy of its spectrum is massed within the 


narrow limits of the visible spectrum, and what is 
more, by far the greatest part of it is in the form of 


rays which are especially important for the purposes of _ 


radiation, the particular rays which give us yellow and 
green light. The non-luminous radiation which ac- 
companies the light of the fire-fly seems to be so insig- 
nificant that it was with difficulty that it could be 
estimated, even with the almost inconceivably delicate 
apparatus used by Langley and Very. They give the 


efficiency as about 400 times as great as that of a gas | 


flame. It cannot fall appreciably below 100 per cent. 
I have endeavoured to show that the efficiency of 
our present methods is too low to meet the demands 
of the future for economical illumination, and that 
whether we ever succeed in approaching the perfect 
economy of nature’s light-making processes, as exem- 


plified in the fire-fly, or not, there are many sources of 


light which promise high efficiency. ; 


THE ELECTRIC LIGHT AND THE PARIS 
MUNICIPAL COUNCIL. 


[FROM A CORRESPONDENT. | 


IN the session of November 24th, to which we referred 
in our last number, a discussion took place concerning 
the fire which recently took place at the Grand Cafe. 
It was inquired whether the Popp Company was, or was 
not responsible, and whether it had, in opposition to 
the regulations, established electric centres in the sunk 
storey of the Grand Cafe ? 

The general secretary 6f the Prefecture of Police 
replied, that according to the inquiries made and the 
declarations received. from the proprietors and the 
manager of the Grand Café, that the Popp Company 


had installed in an underground hall of the Grand Café, 


near the gas meter, three batteries of accumulators 
destined to light up the Grand Café, and partly also to 
supply a certain number of customers of the Popp Com- 
pany. The proprietor of the Grand Café had given a 
written authorisation to the Popp Company to establish 
a small electric station in their sunk storey, in return 
for a reduction in the charge for lighting up the esta- 
blishment ; it is alleged that this station supplied 
about 1,400 lamps outside the café. A continuous 
current Gramme machine, of 350 volts, sent the 
current to charge the accumulators. The attention of 
the council was called to this figure of 350 volts, as of 
great importance. The engineer of the Popp Company 
and the manager of the café have declared that safety 
Wires existed in the cables of distribution. As 
regards the supply cables, the declarations are contra- 
dictory. The manager of the café asserts that it is 
at least the twentieth time that fire occasioned by elec- 
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tricity has broken out in the café. Two conclusions 
may be drawn: at present, in most cases, the accidents 
are produced by the melting of the gutta-percha and 
the ignition of the wire. A similar accident took place 
two days later in the Rue de Montmartre. and in the 
place de la Madeleine, the same company having the 
concession. However, such accidents occur with all 
the companies. The section of the safety wires 
is not made proportional to the tensions which 
it supports and. the currents by which it is traversed. 
It does not fulfil its function. As soon as the current 
increases in intensity the wire becomes heated, the 
gutta-percha melts, the wire burns, and a fire breaks 
out, | 


that small installations in the interior of one and the 
same property are exempt from the formality of giving 
notice if the E.M.F. of the generator does not exceed 
60 volts for alternating currents, and 500 volts for con- 
tinuous currents. Such installations like that at the 
Grand Café can lawfully work in secret. If the com- 
pany burns down the establishment, no one is autho- 
rised to interfere. A modification of the law was 
therefore urgently demanded, and the universal intro- 
duction of safety wires was insisted on. | 

Another complaint was brought forward on behalf of 
inhabitants of the Rue Montmartre, who are annoyed 
by the smoke from an electric station fixed in a neigh- 
bouring brewery. Shopkeepers complain that the 
“ blacks ” issuing from the enormous chimney damaged 
their goods. The remedies suggested are the prohibi- 
tion of coal in boiler furnaces, and the use of coke or of 
smoke-consuming arrangements. | 

Many difficulties, however, were pointed out ; coke 
is expensive, and at the electric stations coal of low 
quality is used from motives of economy. Smoke con- 
sumers are not perfectly satisfactory. | 

The secretary of the Prefecture of Police reminded 

the council that. the visible smoke is not the entire 
question, as there are injurious gases, such as sulphurous 
acid, given off in quantity which cannot be got rid of 
by “smoke consumption ” or by the use of coke. 


It appears that the electric stations within the city 


are more especially accused of producing smoke. It 
was at last resolved, on the motion of M. F. Duval, that 
there should be distributed to the members of the 
council, copies of the agreements made with the elec- 


tric companies and of the agreement giving the Popp 
Company the right to establish underground channels 


in Paris.—L'Electricien, 


SOME FACTS CONCERNING GUTTA-PERCHA. 7 


(Continued from page 673.) 


The study of the gutta-percha trees, from a botanical 
point of view, the investigation of the conditions sur- 
rounding them from a scientific as well .as commercial 
standpoint, may, M. Sérullas says, be divided into two 
periods. The first embraces private exploration con- 
ducted by such well-known names as Lobb, Oxley, 
Maingay, Teysmann, Binnendijk, Beccari, Van Leer, 
and Motley. The second, which may be considered to 
date from 1881, comprises investigations carried out by 
various Governments in the interests, primarily, of 
submarine telegraphy. These include researches 


effected by Seligman-Lui, on behalf of the French. 
Government, in 1881 ; Wray, for the English Govern- 


ment, in 1883; Burck, for the Dutch Government, in 
1883 ; and Sérullas, for the French Government, from 
1884 to 1889. 


During this period Morellet, a Frénchnian, spent a 
considerable time in Malaysia studying the subject, but 


on a personal and commercial account ; and in 1885- 
1886 Father Scortichini investigated the various species 
found in the Malay Peninsula. The notes attached to 


his herbarium, now at Calcutta, were intended to have 


_ The secretary also mentioned as a cause of danger, 


_ been incorporated with a history of the flora of the 


English Straits Settlements. Vig 

Commencing with the earlier history of the gutta- 
percha industry, that is to say, the first period above 
referred to, there appears to have been a considerable 
trade previous to 2in the hands of Chinese mer- 
chants at Singapore ; and although in that year Mont- 
gomerie made the existence of the gum known to the 


civilised world, and specimens were brought to Europe — 
in 1843 by Joré de Almeida, yet it was not until 1847 | 


that Thomas Lobb discovered the tree. itself, the 
Isonandra, in the interior of the islan:l of Singapore. 
Ten years after this, the species was c nsidered to have 
become utterly extirpated in that island, but M. 
Sérullas discovered a few specimens still surviving in 
the year 1887. is | | 
Between 1847 and 1857, Montgomerie made known 
that the isonandra gutia was to be fonnd plentifully 
distributed throughout the forests of Sarawak (Borneo), 
and in the jungle of the Malay Peninsula. He stated 
that there existed in Malaysia three kinds of gutta, 
apparently similar as to the tree, but very different in 
the qualities of the gums, which were distinguished by 
the natives under the names of guirek, taban, and 
pertcha, . | 
_ Oxley went further; he allotted to Borneo alone, 
seven species of gutta-percha trees. The three best 


supplied gutta-taban, and the best of three was recog- 


nised by the yellow colour of the wood. bait 

Confusion now commenced in nomenclature. The 
native terms were recklessly employed, with the result 
that the same gum came to European markets under — 
various designations, while absolutely different perchas 
were labelled with the same name, 


To make confusion worse confounded, explorers in 
search of the Jsonandra in Malaysian forests, returned 
with specimens to which purely local names had been. 
given by the natives, the same plant bearing a different | 
title according to the dialect of the locality ; and this is 


not all; it is a fact that during 30 years, these explorers ~ 


_ brought back with them not one single specimen of any 


value. Leaves were indiscriminately collected without: 
regard to the age of the tree, and seldom accompanied 
by pert of gum obtained at the same time as the 
| 


- Later on, as the forests became denuded of the better, 
varieties, the natives made use of species. such as 
payena, bassia, sideroxylon, chrysophyllum, and 
mimusops. Used at first ‘secretly for adulteration, 
these varieties of gum were shortly openly employed 
in mixtures, to which, again, native names have ‘been. 
given, regardless as to their just application. For, 
instance, the Malaysian name “df the payena Leerii is 
gueutta seundek ; but the gattas-seundek, as known to 
commerce, are nothing but complex mixtures. 

As the above-mentioned varieties became scarce, the 
natives entered upon the collection of varieties such as 
the soughi-sought of Singalang, in Sumatra (the bassia- 
pallida of Burck) ; the gourhou of Selangore, in the 
Peninsula, and in Borneo (the bassia motleyana, of 
Clark ; the fonou of Tringalang and Pabang, in the 
Peninsula (the ganua chrysocarpa of Pièrre) ; the 
simpor of Larout and Perak, and the entire south of the 
Peninsula (the sidero-carpus Beccarü of Pièrre, or the 
dichopsis maingayi of Clarke). 

Lastly, a fresh series of adulterations have recently 
been entered upon by the employment of the djeloutong 
(dyera luxiflora of Clarke), from Malacca ; the varingin 
bringin or djerindjing (urostigma benjaminum, of 
Miquel), from the Malay archipelago ; and the pohon 
Saoua (mimusops Kauki), from the Celebes. 

Travellers and botanists have -introduced to the 
notice of the gutta-percha industry, as possible suc- 
cessors to the isonandra, a chrysophyllum from Brazil, 
the mimusops balata from Guiana, the bassia Parkit 
from Sénégal, and the dichopsis Krantzii from Cam- 
bodia and Cochin-China. 

“The French Government, in view of the rapid dis- 
appearance of the better gums, and the almost complete 
extinction of the Jsonandra, and considering the 
critical position in which submarine telegraphy was 
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placed owing to no substitute for gutta-percha being 
known, deputed, in 1881, M. Seligman-Lui, an engineer 
in the telegraph service, to make a thorough and 
comprehensive examination into the actual con- 
ditions and circumstance attending the gutta-percha 
industry. | 

To the general confusion in nomenclature thus estab- 
lished, M. Seligman-Lui’s report to the French Govern- 


1884, bore ample testimony, and, curiously enough, M. 
Seligman-Lui, as we then pointed out, had himself 
fallen into several errors in the classification of various 
species, due, no doubt, to the same causes which had 
led other investigators astray. | ; 
‘With the mission of M. Seligman-Lui the second 
period may be considered to have commenced. But, 
continues M. Sérullas, this expedition could not, in the 
circumstances, succeed in obtaining any definite or 
conclusive result. How, he asks, could an investiga- 
_ tion extending over a few weeks only decide questions 
which so many explorers, during more than 3 
had been unable to elucidate. 


conducted in the forests of Assahan, Sumatra, for some 
kind of tree which would supply a gum suitable for 
telegraphic purposes, and any subsequent expedition, 
instead of undertaking the quest of an Zsonandra of a 


an examination of a given gum under a local name, and 
in a forest indicated. | | 

One of the principal objects of M. Seligman-Lui’s 
mission was to discover a tree giving. the desired 


French territory. In the forest of Singalongan, 
on the river Ayer-Siloh, at the extreme limits 
of the Assahan district, M. Seligman-Lui noticed 
six kinds of trees called mayang, which were 
easily distinguished from one another. Among these 
one variety was found, the mayang taban derrian, 
which supplied a gum of the best quality, and which 
might, without any hesitation, be cultivated, in Cochin- 
China. Another variety, called the gutta-batou, gave a 
second-class gum, while the rest, known to the natives 
as belouk djerindjing, korsik, and kalihara, or kartas, 


quired species were collected and sent to the French 
colony at Saigon ; and at Siak and Pakan Barhon plants 
of the gutta seundek, and gutta taban were obtained 
and forwarded to the same place. | 


at Saigon unfortunately lost all these plants, and the 
Government of the British Straits Settlements was ap- 
plied to for assistance in the matter. So urgent were 
the demands, that the Straits Government, convinced of 


thoroughly investigate the gutta-percha industry in the 
State of Perak. | + 

Mr. Wray was especially well qualified to undertake 
such a mission. Botanist and chemist, he spoke the 
Malay language perfectly, and in comparing the results 
of his expedition with those attending M. Seligman’s 
voyage, it is only fair to the latter to mention that in 


possessed superior facilities in the matter of time, 
transport, and finance, as well as exercising absolute 
control and authority over the natives. . | 
Specimens of nearly every variety of gum-producing 
tree growing in Perak were collected by Mr. Wray. 
These specimens consisted of branches, flowers, fruit, 
wood, bark, and gum, and sufficient samples were 
obtained to supply the museums of Kew, Calcutta, and 
Taiping (of which Mr. Wray was director) with com- 
plete collections ; a further set of specimens was given 
to Madame Errington Delacroix, who subsequently 
presented the collection to the Paris Museum of 
Natural History. . 
Although Mr. Wray’s report was published in De- 
cember, 1883, little or nothing is known of this, in 


every sense remarkable, expedition, either in France or 


Java. M. Brau de Saint-Pol Lias is credited with the 
discovery of the gueutta taban mérah, and M. Erring- 


ment, which we reviewed in our issue of April 12th, | 


0 years, 


The voyage, therefore, resolved itself into a search . 


particular species, would merely have to apply itself to 


gum, which might be successfully cultivated in . 


produced a sap of no value. Young plants of the re- — 


The authorities in charge of the botanical gardens © 


the importance of the subject, deputed Mr. Wray to 


addition to the advantages above indicated, Mr. Wray 


ton Delacroix is spoken of having brought to light the 
gueutta taban soutra. | | | 

Yet both these trees, which supply most excellent 
gutta, were discovered by Mr. Wray ; the first men- 
tioned at Oulou Plouss, the second at Oulou Kénéring. 

Besides these two varieties, the following trees, 
whose gums are exclusively used for the purpose of 
= gag and adulteration, were found by Mr. 

ray :— | | 

Gueutta Seundek (or Payena Leerii ; from Sapetang 
and the Buto River. There are two varieties in the 
province of Larout. 

Taban Pouteh; from the forest of Larout, Kouala. 
Kangsan, Hipoh. Also found in Lahat, Djouang, Tapa, 
Oulou Pahang, &c. 

Taban Tchaier; from the falls of Larout, Perak, 
Pahang, and Patani. There are several varieties of this 
species, ù 
: Simpor ; from Oulou Kénéring, Oulou Ploss, Slem, &c. 

Simpor ; another variety from the falls of Larout. 

Djeloutong ; from Larout. 

Gourbou ; from Larout. 
- The action taken by the Government of the English 


_ settlements in the Straits, as a result of Mr. Wray’s ex- | 


pedition, was to forbid the cutting of any gutta-percha 


trees throughout British possessions. This interdiction | 


came, however, too late, as, not long after Mr. Wray’s 
mission, many of the forests explored by him had been 
entirely denuded of gutta-percha trees. | Ayes 

= When M. Sérullas visited Malaysia he had the advan- 
tage of being accompanied on one of his trips into the 
forests by Mr. Wray, who appears to have placed his 
notes and reports at the. disposal of the author of the 


present article. 
(To be continued.) 


MR. GLADSTONE AND THE TELEGRAPH 
SERVICE. | 


- 


THE Right Honourable William Ewart Gladstone has, 
during his eventful and phenomenal career, been com- 
pared favourably and unfavourably to classic mortals 
and immortals of all types and shades, from “the 
wily and familiar conjuror,” and the indefatigable 
hairsplitter of everything argumentative, tothe simple 
“Grand Old Man,” and the modern embodiment of 
much anciently held sacred by Greece and Rome. Hero 
worship, indeed, has caused him to be looked upon by 
many as the Alpha and Omega of nineteenth century 
progress, and no praise has been deemed too extrava- 
gant wherewith to belaud the vigorous and hearty 
octogenarian statesman. Those who have not indulged 


_in such perfervid pæans, but have gone to the other 
extreme, and heaped abuse and unstinted obloquy on 


the name and fame of the “ people’s William,” stand | 
very much in the position of the negative to the 
positive current—the zinc to the copper, technically 
speaking—and the one seems to be, in a sense, indis- 
pensable to the other. | 

It is not our intention to indulge in a political dis- 


 quisition in these matters, but it may be interesting to 


our readers to know that in the telegraph service 
generally, Mr. Gladstone is regarded as a sort of 
political and telegraphic Hannibal, one whose move- 
ments and speeches are regarded by telegraphic clerks 
with peculiar interest, not to say anxiety, for there never 
has been a statesman, nor indeed any publie man, whose 
utterances have been so assiduously snapped up by 
journalists, and incontinently hurled, through the me- 
dium of the telegraph service and the press, at the heads 
and hearts of an always inquisitive reading public. 

Into the political aspect of the position of the par- 
Hemeniery Hannibal we need scarcely enter at great 
ength. 

The mighty Carthagenian, the terror of Rome, after 
crossing the bleak and tempest-scourged Alps, and 
descending into the fertile valleys of the Po in making 


his final arrangements for the wonderful campaigns 
which enabled him to maintain himself in aggressive 


| 
| 
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pressure in a methodical and systematic manner, every 
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hostility to Rome for fifteen years, destroyed the 


whole of his transport and supplies—a bold and daring » 


step—but fortune favoured him, and his victorious 
troops found supplies.and spoil in plenty in the camps 
of their routed adversaries. | 
ÿ The modern political Hannibal, it is said, has aban- 
doned his line of. communication and his allies, and 
even now looks with contempt upon those who, in the 
past, helped him to build up the fame which will make 
his name a landmark in English history. . 

The allies of the modern political Hannibal, however 
well meaning his intentions may be, are not to be men- 
tioned in the same breath with those faithful warriors 
who followed the amiable and generous-hearted son of 


Hamilcar through his many vicissitudes in Italy. 
Unlike the Carthagenian’s experience, victory has not | 


at the outset declared itself for the Old Parliamentary 
Hand, and there is apparently very little or no prospect 
of it in the near future for those who follow his fortunes. 

Returning now to the telegraphic Hannibal, it may 
be said that were the extra labour and skill called into 
play in the telegraph service on the occasion of a 
Gladstone “ night” unrewarded, in a pecuniary sense, 
the alarm and consternation with which the news of 
the advent of Hannibal into Italy was received in Rome 
- would find a strong professional chord.in the heart of 
the apprehensive telegraph clerk. The first and 
greatest Midlothian campaign—that of 1880—pro- 
duced great receptions, great orations, and great 
political results. An army, so to speak, of reporters 


plunged into the sea of words, sentences and periods. 


were seized as they flowed in exuberant profusion from 
the unwearying lips of the great and popular favourite 
of the million. From the journalist to the telegraph 
clerk is but a family transfer. In Edinboro’, a small 
army of telegraph clerks, or, as they are now termed, 
telegraphists, was engaged unremittingly in preparing 
and sweeping over the wires, north, south, east, and 
west, the sympathetic sentences of the Old Man mili- 
tant. Thousands upon thousands of words were dealt 
with expeditiously and methodically each evening, pro- 
viding close and monotonous work for hundreds upon 
hundreds of men throughout the whole English tele- 
graph system. Abundant in rhetorical resource, as the 
Hannibal of old was inexhaustible in military intui- 
tiveness, Mr. Gladstone is equally at home on the divine 
blessings of peace, the glories of national freedom, 
Home Rule, Crown Derby, Homer, large potatoes, the 
use of jam, or the study of Moses, it follows that the 
telegraph clerk plays no mean part in the presentation 
of his utterances to the public. After the Midlothian 
campaign came the introduction of the Home Rule 
Bill by Mr. Gladstone in 1886. The scene in the 
Central Telegraph Department was one never to be 
forgotten. The day was dull and dark, auguring no 


good for the gigantic task which the veteran Prime . 


Minister had undertaken in the House of Commons. 
He began at about half-past four o’clock, and spoke for 

From 4 o’clock in the afternoon until 3 the next 
morning, upwards of 400 men were engaged in dealing 
with the transmission of press work incidental to the 
propounding of this short-lived scheme alone. Extra- 
ordinary preparations of circuits, extension and making 
up of wires, insertions of relays, repeaters, testing of 
batteries, &c., had been engaging the attention of the 
_ Officials for some days previously. The heads of de- 
partments honoured the scene with a visit, and they 
must have been surprised to find that the noise alone 
- made the work seem like that of a factory. The 
number of words telegraphed aggregated fully one and 
a-half millions. The spirit of the moment was fully 
entered into by the staff, and the scene was animated 
beyond all description. Men were seen hurrying here 
and there with work for the hundreds of operators to 
whom the task of preparing slips for the Wheatstone 
automatic had been allotted. Others were to be seen 
deciphering the wretched ‘“ copy,” which is generally 
the source of numerous errors, and also of. loss of time. 

Everything is done on these occasions of extraordinary 


man falls into his place, and knows what is required of 
him to help the general exodus of business. 
Through all these times of important pressure, the 


sheet anchor of the service, and the only one by which 


monster speeches can be satisfactorily dealt with, is Sir 
Charles Wheatstone’s automatic system of telegraphy, 
improved very much certainly since its introduction by | 
the inventor upwards.of 20 years ago, but still in prin- 
ciple very much the same begutiful, reliable, and per- 


fect medium of communication. 


It is a common practice in the General Post Office for 


_ the Postmaster-General to express his thanks to the | 


staff for their extremely hard and trying labours at 
Christmastide, Eastertide, and on occasions of great 
strain on the service. There are, unfortunately, very 
few instances where similar compliments have been 
vouchsafed to those performing such trying and harras- 
sing work as telegrapy in times of strain and pressure, 
and such instances not infrequently occur. Every gale 
or disturbance of the elements leaves its mark on the 
material of the service, and the hackneyed remark is 
often passed round that, notwithstanding the general 
improvements effected in the maintenance of wires, 
batteries and circuits, Nature now and again reminds 
us that telegraphy, like some of the other sciences, in 
a measure is still “at the mercy of the elements.” 
Many a disappointment is experienced by the tele- 


graph clerk when these great speeches or great demon- 


strations occur; he has on such occasions to give up 
his science class, his art class, his music, his literature, 
his friends, and the pursuit of pleasure, and it may be 
of knowledge also. “Duty” is as serious a matter to 
him as it is to the sentry on his lonely guard. How- 
ever, he bears it cheerfully and steadfastly, feeling a 
genuine interest in his duties, and expecting no higher 
reward than to hear that all went well on the occasion 
of the great speech, banquet, or demonstration. 

Mr. Gladstone has had greater attention paid to him 
in the matter of his speeches than any other public 
man during the past 25 years, but this does not mean 
that other statesmen and men of fame and position at 
home and abroad are by any means neglected. It 
simply shows that Mr. Gladstone in office or out of it, 
popular or unpopular, is read, and we may add criticised, 
by the masses of his fellow countrymen to a greater 
extent than is the case with his colleagues past or pre- 
sent—Liberal or Conservative. The recent Midlothian 
speeches also entailed much expensive labour to the 
telegraph service, for it is notorious that press work, 
owing to the absurdly low rate at which it is charged, 
is a source of great loss to the Department, and on 
this point we may have something to say hereafter. 


INDUCTION AND INDUCTION COILS. 


By W. MOON. 


THE phenomena exhibited by the variation of the 
number of lines of induction through the core of an 
ordinary induction coil may be divided into two parts. 
Firstly, when the discharge is non-oscillatory, and, 
secondly, when it is oscillatory. It is with the former 
of these divisions only that I deal with in this paper. 
If 7, lines of induction, are threaded through the core 
of a coil of 7 turns, joined up to a circuit of resistance 
R, then the quantity q of electricity produced in the 
circuit will be | 
qa | (1) 
Also, if an E.M.F., capable of producing a steady 
current ©, is put in a circuit, then each time the current 
is started a quantity of electricity 
= L (2) | 
will be kept back that would have been generated but 
for the existence of the coefficient L. 


| 
| 
| 
| 
5 
| 
| 
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Owing to this factor L impeding the starting of the 
current in the circuit in a similar manner to that in 
which the inertia of a body opposes the force setting it 
in motion, it has been aptly called the electro-magnetic 
inertia of the circuit. But the shorter but less expres- 
sive term of inductance is now more generally used. 

The quantity g in (1) is quite unaffected by the 
presence of any other circuits upon the same electro- 
magnet. For if /, of the same lines of induction are 
threaded through another coil of n, turns, then the 
quantity 

hu 


| (3) 


will be induced in this second circuit while q remains 
unaltered. 

Also when the current, c, is started in the primary 
circuit the quantity 


di 77 | (4) 


will be induced in the secondary circuit, while the 
value g in (2) will also remain unaltered. 
From (1) and (2) we get 


And, thus, the number of lines of induction threaded 
through a coil can be determined when the inductance 
and number of turns upon the coil are known. 

Also from (3) and (4) 


| 
And from (5) and (6) we get 
A mn 


A formula by which can be determined the fraction 


* of the whole number of lines of induction generated 
by the primary circuit that are usefully threaded | 


through the secondary circuit. 

If 7 equidistant lines of induction cross an area 
a then the tension along those lines of induction, 
that is, the pull across the area a 


| 

— 8ra 8ra 1° | (8) 
The energy absorbed from the primary circuit in 
generating the lines of magnetic induction through the 


E 
core of a simple electro-magnet — <j where E is the 


E.M.F. of the battery. 
From (1) and (2) 
Eg _cnl Le 
@) 


To get as great a pull with as little expenditure of 
energy as possible in creating the lines of magnetic 
induction, we must make the quotient of (8) and (9) a 
maximum 

L 
Zracn 4ran 

This last expression is useful in the construction of 
rapidly responding apparatus such as telegraph relays. 
But in other apparatus it is necessary. to get as great a 


pull with as small a rate of expenditure of heat in the 
coils as possible ; in that case 3 


L? 
Sranr 
must be made a maximum, where 7 is the resistance 
of the coils of the electro-magnet. 
The energy expended by a battery of E.M.F., E, 


during a time, 4, sufficiently long to admit the cur- 
rent arriving at its permanent state 


= E(ct— 9) (11) 


where ¢ is the quantity of electricity damped back 
by L on starting the current. 


(10) 


Filling the value of g in (2), in (Il) the energy 
expended by the battery bosses 


But since from (9) the part of this energy absorbed 
from the primary circuit in creating the magnetic field 


2 


It follows that the difference between the values (12) 

and (9) gives the amount expended in heat 
| 3 L 

If there is no secondary circuit this heat will be ex- 
pended by the current in the primary circuit. But if 
a secondary circuit exists part of this heat will be 
expended in that circuit also. 

If the same lines of induction are discharged through 
several secondary coils then the energy embodied in the 
lines of induction will be divided between the several 
coils in proportion to the number of turns of each, and 
inversely proportional to their resistances. Thus the 


energy expended in the coil of n, turns and resistance 


R, would be 


Obviously it is immaterial whether the coil of n 
_ is a secondary or a primary circuit, and since 


= 5 is the energy embodied in the lines of induction 


threaded through the two coils, the sum of these last 


two values, or 


nm 
E? L R 
R? 2 N 


will represent the energy absorbed from the primary cir- 


cuit on starting the current. 

Thus it will be seen that the whole energy taken 
from the primary circuit on starting the current cannot 
be twice as great as when there is no secondary circuit, 


but approaches more — to that value a8 becomes 


great as compared with — = 
The time of eens: is important in lndastien 


- phenomena, as it is by the variation of this factor that 


the laws of conservation of energy are maintained. Let 


t be a time of sufficient duration to include nearly 


the whole of the discharge. And e and e, the mean 
E.M.F. in the primary and secondary circuits during 
this time, then 


be 
(14) 
n7 ges (15) 


And the energy given off in the discharge of the 
secondary circuit 
_ 
tR, 
¢ E 


By adding this last quantity to the energy expended 
in creating the magnetic field and to that expended in 


heat in the primary circuit, and equating the result to 


the energy ded by the pousses À the value of t can 
be 


ot bp 


et té 
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For purposes of illustration, the use of differentials 


E(E—¢),, @-¢? ,, m 


| | R ¢R, 2 

Filling in the value of e = “ = = ; we get 

L (t- m? L 

> | 

2 (= m? 
FETE 


It can be shown by Helmholtz’s well-known expo- 
| nential equation that this value of { is equal tothe time 
occupied by ‘865, or nearly +°,ths of the discharge. So 
that we may say | 


2/ m? 
7) 
= Ifthere is no secondary circuit or if R, is infinite 
(18). 


| Also if the discharge takes place in the secondary 
Fe circuit when the primary circuit is broken. 


m? 


There is an important difference between the dis- 
charge of a condenser and that of a simple electro- 
magnet. 

The current produced by the discharge of a condenser 
for similar phases of the discharge is inversely propor- 
tional to the resistance, and the time of discharge varies 
directly as the resistance. Et 

But in the case of the discharge of the coil the current 
for similar phases of the discharge is independent of 
the resistance while the time of discharge varies in- 
versely as the resistance. 

So that in the former case the product of the time of 
discharge and the current, that is, the quantity 9 is 
constant, while in the latter case, the product of the 
resistance and the time of discharge is constant, and 
the quantity of the discharge varies inversely as the 
resistance. | 

Again, in the case of the condenser, the E.M.F. at 
similar phases of the discharge is constant, while in the 
case of the coil it is proportional directly to the resist- 
ance and inversely proportional to the time of discharge. 

But while the initial current and current for similar 
phases of the discharge are constant when there is but 
one circuit surrounding the same lines of induction, 
yet this is not the case when there are several such 
circuits, This evidently follows, since the quantity of 
electriciiy of the discharge from each circuit is not in- 
fluenced. by the presence of other circuits, while the 
time occupied by the discharge is affected as shown in 
formulas (17), (18), (19). 3 

Thus, the initial current and current for similar 
phases produced in the secondary circuit on closing 
the primary would be but 


of that produced in the secondary when the primary 
circuit was broken. 

In the same manner, the initial value of the imagi- 
nary inverse current, or to speak more correctly, that of 
\ the opposing E,M.F. in the primary circuit, would be 
| | | 

m 
of what it would be if no secondary circuit existed. 


may be avoided by taking proportionality only. Thus: 


Hence the presence of a secondary circuit has the 
effect of making the opposing E.M.F. in the primary 
circuit smaller in amount for similar phases of ‘the dis- 


Charge. But the discharge occupies a proportionately 


longer time so as to maintain the quantity y of the 
discharge constant. sd | 
Since the value of the current in the primary circuit, 
where no secondary circuit exists, starts at O, and rises 
toc. Therefore the imaginary inverse current must 
start at c and fall to O. Se 
Similarly if the discharge takes place through the 
secondary circuit when the primary circuit is broken, 
tbe values of the initial current will be 
n, |, m 


— 


L 


C 


Hence the initial valne of the secondary current on 
closing the primary circuit will be : 


mn? 
L 


R, . 


And the initial value of the opposing E.M.F. in the 
primary circuit on starting the current willbe = 


1 ) 
L? an? | 


This phenomena presented by the ordinary spark 
coil depends upon this law of the time of charge and 
discharge of the coil being proportional to the conduc- 
tivity of the circuit surrounding it. | 

For when the primary circuit of the coil is closed, 
owing to the primary resistance being very small, the 
time of charging the coil is great, and the E.M.F. in- 
duced in the secondary coil not sufficiently great to 
produce a spark. But when the primary circuit is 
broken there exists an electro-magnet surrounded by a 
secondary coil of many turns, but of very great resist- 
ance owing to the air space between the discharging 
points ; therefore, the lines of induction collapse very 
rapidly and charge the poles of the secondary coil toa 
very high potential. And when the static charge upon 
the poles of the secondary coil reaches a sufficiently 
high potentia), a discharge takes place and the energy © 
embodied in the lines of induction through the core 
disappears in the spark so produced. 

At any instant of time the ratio of the E.M.F. in- 
duced in the secondary to that induced in the primary 
coil will be | 


The length of spark produced in the secondary cir- 
cuit will, however, not depend directly upon the E.M.F. 
induced in the secondary coil, but upon the static 
potential at the discharge points, which will be some- 
what less than the induced E.M.F. owing to the static 
capacity of the ends of the coil and the discharge points. 

It is a familiar induction coil experiment to join a 
condenser to the two poles of the secondary coil, and 
thus, by reducing the static potential of the discharge 
points to obtain shorter sparks, but of greater volume, 
in proportion to the capacity of the added condenser. 

he function of the condenser attached to the primary 
coil of all induction coils, is also, of course, to reduce 
the static potential at the contact points, and thus pre- 
vent sparking. 

In some shocking coils, the severity of the shock is 
regulated by thrusting a copper or brass tube over the 
iron core. The function of this tube is twofold, as 
besides absorbing a portion of the energy given off by 
the primary circuit, it also reduces the rate at which 
the lines of induction through the core collapse, and 
thus reduces the induced E.M.F. in the secondary 
circuit. | | 


4 

i 
| 

19 
t=2— (19) 
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loads. 
stand is also shown a high speed vertical engine, 
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SMITHFIELD CLUB SHOW. 


AT this show, held during the current week, the lead- 
ing makers displayed some excellent specimens of steam 
engines, specially designed to combine the requisites of 
a good prime motor for electric lighting. At the stand 
of Messrs. Marshall, Sons & Co. is exhibited a 10 H.P. 
nominal compound stationary steam engine, erected 
underneath a locomotive multitubular boiler. The 


. equipment includes Hartnell’s patent automatic expan- 
sion gear, automatic sight feed lubricator, and a steam 


trap for draining the cylinder jackets. The engine and 
boiler are constructed of ample strength for a working 
pressure of 140 lbs. to the square inch, and are specially 
adapted for electric lighting. They also showed fwo 
engines worthy of special attention, one of which is a 
new pattern (Class “ M ”) independent vertical engine, 
cylinder 6} inches by 10 inches, fitted with Moore's 
patent crankshaft governor, and automatic cut-off 
balanced slide valve, and a patent automatic sight feed 
lubricator, &c. The engine is specially adapted for 


electric lighting, there being ample provision for lubri- 


cation, and the governor controlling the engine to such 
a nicety, that there is practically no variation in the 
speed, however much the load may change. The other 
is a self-contained engine of the horizontal type (Class 
“M”), with cylinder 10 inches by 14 inches. The 
equipment of this engine is exactly similar to the ver- 
tical named above, with the addition of forcepump. 
This is also specially adapted for electric lighting or 
other machinery requiring steady running. — 

Messrs. Robey & Co. exhibited a compound “ Robey” 
engine and locomotive boiler combined, of the type so 
largely used for electric light installations, and for 
driving other machinery where perfectly steady running 
is required. Itis very powerful for the space occupied, 
works with perfect regularity with very varying loads, 
and is extremely economical in fuel, consuming under 
2 lbs. of best Welsh coal per indicated horse power per 
hour. The working parts are perfectly balanced, so as 
to run safely at high speed, and as they have large wear- 
ing surfaces of ample size they run cool under heavy 
It is well lubricated for long runs. At this 


specially designed for working electric light machines 
on board ship, and in flour mills, but it is equally suit- 
able for any other purpose where great power is re- 
quired in small space. It is designed to work with a 
high steam pressure, and may be arranged to run at 
various speeds as may be most suitable for the work 
it has to do. All the wearing parts have very large sur- 
faces, and it is fitted up with means for self-lubrication, 
so that it may run continuously, without any risk of 
heated bearings. While every part of it is thoroughly 
well lubricated, it is so arranged that no oil is wasted. 
When used for electric lighting it is mounted on a cast 
iron bed plate, the other end of which carries the 
dynamo. The baseplate is provided with lugs and ad- 
justing screws, so that the driving bolt can be tightened 
without stopping the machinery. The engine is per- 


fectly balanced, so as to run at a high speed, without _ 


excessive wear, and the whole forms a strong, durable, 
and compact motor, which can be thoroughly relied 
upon to work economically and safely during long 
runs, without giving trouble. - Another class of engine 
represented is the “long stroke horizontal fixed 
engine,” fitted with patent automatic expansion gear. 
This engine is designed for high pressure of 80 lbs. to 
100 Ibs., and is provided .with steam-jacketed cylinder, 
with liner made of specially hard close-grained metal, 
extra long crank-shaft, with long bearings, solid end 
connecting rod, and all working parts of ample size and 
strength to work continuously with pressure of from 80 
to 100 lbs. steam. It is fitted with Richardson’s patent 
automatic gear and governor, which gives a range of 
admission from zero to three-quarters of the stroke, and 
a very perfect distribution of steam. A “horizontal 
fixed engine” was also shown, fitted with patent trip 


“expansion gear (Class “E”). When steam engines are of 


large size, and work with steam of high pressure, the 


working of the slide valves becomes an appreciable part 
- of the load upon the engine, and to obviate this various 


‘them. 


class of cable that may be employed. 


. lating with any reasonable degree of economy for the varying 


kinds of equilibrium valve gear have been introduced, 
the best known among them being the Corliss, with 
rotating valves, and the Sulzer, with Cornish double 
beat valves, a variety of which is known as the Proell 
gear. All these gears are manufactured by Robey and 
Company, and can be fitted to their engines when re- 
quired ; but their large experience with the different 
varieties has enabled them to discern the weak points 
in each kind, and as a result they have produced a 
patent trip expansion gear, which is the simplest, most 


effective, and most easily worked, and gives the most 
satisfactory results of any hitherto made. 

Messrs. Hornsby and Sons showed one of their under 
type stationary compound engines of 10 H.P., fitted 
with loco. type boiler, which are in use largely 
both at home and abroad for electric lighting owing to 
their economy in consumption of fuel, steadiness of 
running, and the small amount of space occupied. This 
engine is fitted with Hornsby’s patent automatic ex- 
pansion gear, and also feed-water heater. A vertical 
engine for high speed is also worthy of notice. This 
is of 4 nominal H.P., and is specially designed for 


electric lighting purposes on board ship and other 


places. This engine, when driving a suitable dynamo, ~ 
is capable of running 80 to 100 16-C.P. incandescent 
lamps, and is of course also suitable for any purpose 
where a high speed and great power in small space are 
required. 

Amongst the engines shown by Messrs. Ransomes, 
Sims and Jefferies, and by Messrs. Ruston, Proctor 
and Co., there were also several particularly adapted 
for driving electrical machinery, of some of which we 
have published full particulars on other occasions. 

Messrs. Wilcox & Co. made a good display, as usual, 
of machine belting, lubricators, oils, and the large 
variety of engine-room requisites supplied by the firm. 


NOTES ON ECONOMY IN CONDUCTORS IN 


SYSTEMS OF DISTRIBUTION OF ELECTRI 


CAL ENERGY.* 


.In considering what economies it is possible to introduce into a À 
system of conductors laid down for the distribution of electrical 


energy, one has at the outset to consider the relative merits of the 
different systems which have been proposed before investigating 
the best proportions to be given to different parts of the system 
fixed upon, and the proper current densities to be employed in 


With regard to this first question, I do not propose to say more 
than a very few words, or to deal with it in any but the most 
general way. 

It is important to observe, in the first place, that the pressureto . 
be used in houses for lighting by incandescence lamps has been 
practically limited to a maximum of 100 to 120 volts by the makers 
of the lamps, and that the pressure in buildings may not in any 
case exceed the 300 volts fixed by the Board of Trade. This con- 
sideration, while greatly hampering the system of simple parallel 
distribution, does not affect to any great extent the rival systems 
employing accumulators or secondary generators. 

In his Cantor lectures before the Society of Arts in 1885, Prof. 
George Forbes gave a very interesting account of various systems 
and their sub-divisions ; and he showed that, except for a very 
limited area of compact form requiring à large amount of ligh‘ 
per unit of area, this system of simple parallel distribution is im- 


practicable on account of the enormous expense of mains to carry | 


the large currents necessitated by the use of so low a voltage. 
For a very small and compact area such as a block of buildings, it 
may be worth while to consider the applicability of this system, 
however, on account of its simplicity and the cheapness of the 


No practical use of the series system for general station work 
has been made that I am aware of, though, of course, it is largely 
in use for outdoor lighting and transmission of power. It has the 
obvious advantage of requiring comparatively small conductors, 
but against that must be put the expenditure necessary for pro- 


viding a complete system of automatic cut-outs for every lamp, : 


motor, or other apparatus employed, and the difficulty of regu- 


numbers of lamps alight on different circuits. ‘The comparatively 


D 


et 2D 


* Paper read before the Old Students’ Association, December 
4th, by Hamilton Kilgour, member, | 
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low efficiency of glow lamps for series lighting is also an important 


the wiring of all buildings supplied being upon the same system 
as that of the mains, and the total load in every case distributed 
between the sections. . 


If you are sure that the load in any one section will never 


exceed that of any of .the others by more than m per cent. of the 


full load of a section, and the system is one of n wires; then if x 
stands for the percentage reduction in amount of copper used from 
that necessary in an equivalent simple parallel system, 


— 200 + m (n — D} 


| 200 (n — 1 
For example, let m = 25 and n = 8 | 
then = 438. 


If, as in a case in which all the wiring is done upon the same 
system as that of the mains, we may take m = 10; and supposing 


n = 4, then 
E = 63°3. 
If in the same case we taken = 5, 
E = 718 


In considering these systems it is necessary, in any practical 
case, to take into account the increased cost of labour in putting 
them down, and of the conduits or pipes in which they are enclosed. 
In connection with this, it is worthy of remark that with under- 

und systems of mains—such as are likely to be in vogue in 

ture—the cost of the actual cables may amount to less than 50 
per cent. of the total cost of the cables laid.  : 

With regard to systems employing accumulators or secondary 
gain in the allowance of very 
much high pressures in the mains. The cable is, however, ve 
much more expensive, and the cost of the accumulators and 
constant inefficiency must be taken into account in the one case, 
and in the other the cost of the converters and their inefficiency 
on light loads. In the case of accumulators it is necessary to dis- 
tribute the energy from sub-stations upon some one of the low 
tension systems, so that there is only a ial gain in respect to 
copper; and with converters, and especially those for alternating 
currents, it is well known that their cost kilowatt output 
diminishes to a considerable extent as their increases, so that 
with these also it may be and is advisable sometimes to employ 
sub-stations, so that the same remark will apply here. 

I have now very briefly alluded to some of the conditions 
affecting the relative economies of the chief systems of distribution 
of electrical energy ; and I have purposely refrained from examina- 
tion of them in detail for the reason that every particular case 
will differ to some extent from any other, and in making a choice 
of the system to be employed to best meet its requirements, a 
special investigation should be made having regard to all the con- 


itions involved. 

Before taking up any problems, such as those referred to in the 
abstract sent out to members, a word must be said as to the re- 
lation of price to size of cable. Bare wires, as you all know, are 
sold at so much a pound in general ; stranded cables being a little 
more expensive than single wires, and wires smaller than No. 20 or 
22 a little dearer than those above this size. Speaking generally, 
however, cables of bare wire of approximately the same cross- 
sectional area are sold at the same price per pound. Small insu- 
lated wires of a definite thickness of insulation, such as one of two 
layers of cotton or silk, are also often sold at so much a pound, but 
with these we have nothing at present to do, unless it be to re- 
mark that with such wires the insulation resistance necessarily 


decreases as the wire increases in size. 


Insulated cables for use in any of the cases we have to consider 
are, I believe, invariably sold by length. 

For a given class of insulation, and a given insulation resistance 
per mile, you would expect—seeing that for a given insulation the 
mass of the insulator is directly proportional to the mass of the 
copper insulated—that the prices should be very nearly propor- 
tional to the cross-sectional areas of the copper conductors. In 
practice this is very nearly so, for the price of a cable may be 
expressed by the equation 

P=a + 0bA, 
where P = cost per mile in pounds : 

A = area of conductor in 4 -ths of one square inch and where 
upon the class of insulation and 
the number of strands in the cable, with considerable accuracy 
with the cables 6f some of the best known makers. 

Taking Silvertown cables for example : 


3°58 a within 2°6 per cent. 
3°39 À ” 3°5 »» 
3°32 A » 0°7 »» 


ELECTRICAL REVIEW. 


Tule Pp = a + b À holds universally. This may be 


Class D. | 
7 strands P = 472 + 1824 , 29 =, 
The percentage errors given above are the maxima, and the 
average are from 4 to 4 these 


In a similar way the values of the constants for the other classes 
manufactured by the Silvertown gg 6 may be tabulated, but 
I have not thought it n to do so here, more especially as 
I have not théir most recent sheet by me. 

With Fowler-Waring cables (lead covered) you would not expect 
this law to hold with the same se of accuracy, as the thick- 
ness of lead is ñot proportional to the diameter of the cable. We 
have, however, for seven-stranded cables p = 259 + 2°49 a, with 


_& maximum error of 12} per cent. and an average error of 48 per 


cent. 

The cables of Messrs. Siemens are not manufactured upon the 
plan of having a given insulation resistance per mile for a given 
class of cable; the insulation resistance of their cables of a given 

Class diminishes as the size of the cable increases. For example, 
for their classes L, m, and x, the insulation resistance per mile varies 
from.2,500 megohms for the smallest ‘sizes to 300 megohms for the 

You would not, then, expect to find the price of a cable 


_ proportional to ifs size, nor, in fact, is it actually nearly so. 


With all cables, however, which are very nearly of the same 


size the price is, of course, nearly proportional to the cross- 


P = @ + 64 still holds, the constants in any case g very 
easily determined hy plotting a few points in the neighbourhood 
of the size you want, and drawing the 


ing t to the curve (or the 
chord through points on either side of the size you estimate is 


_ » bout what you require), when the ordinate of the point of inter- 


section of this tangent.or chord with the axis of y gives a, and b is 


--the trigonometrical tangent of the angle made by the line as 


À 


drawn with the axis of «, it being supposed that prices are plotted 
as ordinates. 

Now, in any case of central station work you can estimate from 
experience what is approximately the cross-sectional area of copper 
you want, so that we may e it that, for our purposes, the © 
light that f vil f be allo À pe 

t you pay a sum a for the privilege of being allowed to 
buy the cable you require from the makers you are dealing with, 
reg for the rest the price of this cable is directly proportional to 
its size. 


The most economical current density to employ for a constant and 
uniform current circuit working for a given number of hours per 
annum. | 

Let a = current in amperes; _—_. 

n = number of hours of working per annum ; 
_p = resistance of conductor of one square inch sectional 
| area in ohms per mile; 
ce = value of the Board of Trade unit in pence ; 


d = sum of the rates of interest, depreciation, and repairs 
on capital laid out in cable ; 
æ = sectional area of conductor required in ;,4;ths of one 
| square inch ; 


D = most economical current density to employ in ampères 
per square inch ; 
P = a + bz as before; ! 


then. neo 
n cp 


For copper conductors p = 00425, hence 


0183 


and | 
D 7,518 A/ 


For example, if we take Silvertown class L cable, and 
c=6. 
d= 13 


on shall have the most economical current densities for different 
numbers of hours per annum given by the following table : 


D. 
Nn 
7 strands 19 strands. 87 strands 

400 1,119 1,089 1,077 

600 913 889 
800 791 770 762 
1,000 708 689 681 
1,500 578 562 556 
2,000 500 487 482 
8,000 408 398 393 


3 reason = a | 
The next system to which attention may be drawn is the 
series-parallel system, of which the modifications known as the — 
three-wire, four-wire, and similar systems are the most important. | 
These are in general use both in England and abroad, and give 
| for certain distributions of lamps a very good result indeed. f 
The degree of economy to be obtained with a three, four, or n 
wire system over the simple parallel system depends on the cer- : 
tainty or otherwise with which you can rely on a continued balance ; 
of load between the different sections. This you would secure as E 
3 far as possible by putting as many of each class of consumers : 
| 
| 
| 
| Class L. | 
7 strands Pp = 10:38 + 
19 » Pw 167 + i 
| 
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In this table p has been taken as 0°0446, which is rather higher 
than it should be. ; yes 

No account of the increased resistance of the conductor due to 
heating has been taken account of in the foregoing; but as the 
current density to employ in a given case is known approximately 
from previous experience after a little, an allowance can easily be 
made for the probable heating in the value of p you decide to use. 

| (To be continued.) 
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‘ 


_and then even charge it in the wrong 


It is a very striking example of the recuperative action of a 
secondary cell that you can completely discharge it, as you think, 
direction, but it will, on 
being insulated, rapidly recover an E.M.F. in the original 
direction. Indeed, we were told of a curious case some time 
back. After the removal of the laboratory employed for testing 
ammeters from one part of a well-known London factory to 
another, it was found that the E P.S. accumulators always ran 


M. 


Fra. 11. 
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As already explained, the constant discharge current of 10 
ampéres was, by the employment of some auxiliary cells, kept 
flowing through the accumulator under test even when its E.M.F. 
became very small. Towards the end of the discharge the fall of 
P.D. at the terminals of the cell under test became extremely 
rapid, so that, for example, on closing the circuit after the 
removal of the plugs at D’ (fig. 2), the P.D. fell from 1:9 to 0°6 
volts in 33 minutes, as seen from fig. 10. This rapid fall is 
propably due to lead peroxide being formed on the negative plates 
more rapidly than it could be removed by local action, since the 
chemical analysis showed decided evidences of lead peroxide on 
the plugs removed at p’ from the negative plates. At x’ (fig. 2) 
the E.M.F. of the accumulator under test became reversed, but 
rapidly recovered its original direction on stopping the discharge 
current, as seen from fig. 11, 


down very rapidly whenever an attempt was made to use them, 


in spite of their having been charged in the intervals. As the 
E.M.F. was always in the right direction, it was supposed that 
the cells had become partially short-circuited in the removal, and 
it was not for some time that the true explanation of the refusal 
of the cells to do their work was discovered. The real fact was 
that, in fitting up the new laboratory, the leads from the dynamo 
to the switch had been reversed, so that the unfortunate cells 


were charged in the wrong direction every time the dynamo was — 


turned on. 

The preceding incident also forcibly illustrates the sort of 
attention that secondary cells may receive in practice, and shows 
the necessity for the P.D. and specific gravity being occasionally 
measured even in places where the study of the behaviour of cells 
is not the main business of the factory. 7 

One of the great defects of the earlier specimens of the E.P.S. 
cells lay in the buckling of the plates. Mr. Capito tells us that 
it was Mr. Collet who noticed that all the plates generally curved 
in one direction, and who suspected that this arose from the 
unequal chemical action on the two sides of the last positive plate 
of the cell. Mr. Collet therefore proposed putting a negative 
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plate at each end of this cell, and this plan—which has been always 
followed since—of using one more negative than positive plate, has 
had much to do with removal of the buckling difficulty. | 


V. 
Errecr or Rest on CHARGEL ACCUMULATORS. 


As the result of a number of tests described in our Edinburgh 
paper, we found that if E.P.S. accumulators be charged with 9 
ampéres and discharged with 10, a number of times without inter- 
mission, between the P.D. limits of 1°8 and 2°4 volts per cell, until 
the cells are brought to a perfectly steady “ working state”’ the 
quantity efficiency is about 97 per cent., aud the energy efficiency 
87; further, that if the cells be fully charged until the P.D. per 
cell is 2:4 volts, and then be left sante y insulated for 16 days. 
the next discharge between the fixed P.D. limits only gives out 
about 65 per cent. of the ampére-hours, and about 57 per cent. of 


the energy put in before the rest. Further, not merely is energy 


lost during the rest of an insulated accumulator, but for several 
subsequent charges and discharges between the same P.D. limits 
after the rest the storage capacity and the quantity and energy 
efficiencies are all lower than before the rest. ; | 

For the purpose of examining into what took place in an 
accumlator, which was left charged, a small E.P.S. cell was 
charged until the P.D. was 2°4 volts, and then the positive plates 
were withdrawn and put into another vessel containing dilute acid 
of specific gravity 1'2, the negatives being left in the vessel in which 
they were charged. Both sets of plates were covered up with 
gutta-percha hoods the of which dipped under the liquid, 
and to the top of each hood was fitted, gas tight, a vertical 
graduated glass tube closed at the top. The hoods and the glass 
tubes were first filled with liquid, and the amount of gas that came 
off from the two sets of plates was measured from Sag to day by 
watching the descent of the liquid in the tubes. 

No gas was seen to come off from the positive plates, but in the 
case of the negatives gas came off very slowly at first, then more 
rapidly, and finally more slowly again. The following table gives 
a record of the amount of gas that came off from the negative 
plates, the gas, on analysis, being found to be hydrogen* :— 


Hydrogen Gas Collected from Charged Negative Plates after Removal 
of Positive Plates. 7 


Cubic centi- Time of 
Date. Time. inetres of gas | ,collecting gas, 
coilected. iu hours, 
H, 2. 

November lith ... 11 45 
10 O 2 + 46 
20th ... 13 0: 52 120 
21st 10 0 72 142 
ip 22ud ... out 10 O 87 166 


_ If the lead of the positive plate be turned into lead sulphate by 
local action, 87 c.c. of hydrogen liberated corresponds with about 
0°81 gramme of lead turned into sulphate. It is clear, then, that 
the lead of the negative plate is steadily being turned into some 
oxide or salt, and probably the loss of energy which we observed 
in the charged cell left insulated for many days was due to this 
local action at the negative plate. And further, as this action 
takes place apparently only at the negative plate, it is clear that 
in the subsequent discharge the cell will appear to be discharged 
before the positive plate is discharged, and charged up again with- 
out reducing all the lead sulphate on the negative plate. The 
local action at the negative plate while a cell is standing charged 
has, therefore, for the first few discharges and charges after along 


_rest, exactly the same effect as if a portion of the negative plate 


had been bodily removed out of the cell. Hence we see that the 
peculiarities observed by usin curves 8 to 23 in our Edinburgh 
paper may be explained by this defective behaviour of the nega- 
tive plates. 

VI. 


CONSTRUCIION AND FORMATION OF E.P.S. PLATES. 


The question arises why the E.P.S. accumulators are so con- 
structed that the plugs in the positive plates contain some 48 per 
cent. more peroxide of lead than is required to be converted into 
sulphate in the normal discharge. ‘I'wo explanations suggest 
themselves. One is that, since the granules of lead peroxide 
begin, as we find, to be coated with a protecting coating of sul- 
phate early in the discharge, it is impossible, with the present 


form of plate, for the interior of each granule of lead peroxide to 


be converted into sulphate, and, therefore, it is necessary to 
employ nearly twice as much lead peroxide as is actually needed 
for the chemical action. Another reason is the fear of the positive 
plate crumbling to pieces if it be completely formed; and this 
reason Mr. Capito, who was formerly in the employ of the Elec- 
trical Power Storage Company, thinks, on the whole, is the more 
important. 

_ In the construction of the original Faure accumulators, as well 
as of the early E.P.S. cells, both the positive and the negative 
plates were pasted with red lead (Pb,O,), and formed together fora 


* Since the preparation of this paper we have noticed that Dr. 
Gladstone a | Mr. Hibbert, in their paper communicated this 
summer to the Physical Society, have also observed that hydrogen 
gr À off from a charged negative plate of a secondary cell when 


period of some 50 hours. Later on litharge (PbO) was used to coat 
the negative plate, red lead being used only for the positive one, 


‘and the plates were formed separately, the negative being much 


more formed at the works than the positive. Some time ago I 
was informed by a very competent authority that the following is 
the modern process of forming employed by the Electrical Power 
Storage Company :— : 
Positive Plates.—8%" by 7%’ by }”. Two ampéres per plate, or 
0-028 ampére per square inch. sent for 18 hours. __, 
Negative Plates.—9” by. 9%” by .%”. One and a half to two 
Awpères per plate, 1.e., 0°017 to 0°023 ampères per square inch, for 
120 hours. | | 
The actual time of forming either set of plates depends greatly 
on the length of stoppages during the formation. This is especially 
the case with the negative plates, therefore they endeavour to 
form the negatives for the 120 hours without any stoppage of 
the current. On the receipt of a cell from the Electrical Con- 
struction Corporation, the purchaser is requested to form it for 40 


hours more with the ordinary charging current used in working, 


which is at the rate of 0°026 ampére per square inch. ce 
Mr. Capito tells us that, when he was at Millwall, such periods 
of formation as 120 hours were not used; and he thinks that this 
may be due to the fact that formerly the plates were not dried 
after pasting and before formation, as they are at present. This 
drying hardens the plates and produces a better cell ; but he 
thinks that, as the paste is itself mixed with sulphuric acid, there 
is probably some sulphating of the negative plates during ae 
and that several hours in the subsequent formation are probably 


_ spent in reducing this sulphate. 


_ The reason, we understand, for the manufacturers only forming 
the positive plates for 18 hours, and leaving the purchaser to form 
them for the remaining 40 hours, is that if positive plates be well 
formed and then dried for carriage, the plugs beoome loose, which » 
2 not the case if the positive plates be only slightly formed before 
rying. | | | 

We were interested in learning from Mr. Capito whether, 
while superintending the manufacture of many thousands of 
accumulator plates, he had ever tried pasting the positive with 
lead peroxide (Pb O,) in order to avoid the necessity of having to 


form this salt electrically out of the red lead with which the 


positive plates are usually pasted. This idea of applying a paste 
of lead peroxide directly to the positive plate, he told us, he had 
tried, but that the method turned out a failure, from the impossi- 
bility of getting the lead peroxide paste to stick on to the grid 
even when some red lead was mixed with the lead peroxide. He 
also mentioned a very interesting fact—that whereas a paste of 
red lead mixed with dilute sulphuric acid of density 1'1 gives an 
adherent deposit on formation, on the contrary, a powdery deposit 
is produced if the density of the liquid used in making the red 
lead paste be 1°2. We understand the process that has shown 
itself the best is to use dilute sulphuric acid of density 1°1 for 
mixing the red lead paste, and dilute acid of 1:2 for mixing the 


_ litharge paste for the negative plates. 


Discussion on ‘“ The Chemical Action of Secondary Cells,” by 
Prof. W. E. Argton, F.R.S., C. G. Lams, B.Sc., and E. W. 
Smita, and on‘‘‘ The Working Efficiency of Secondary Cells,” 
by the same authors and M. W. Woops. © : 

(Authorised abstract.) 
In opening the discussion, Dr. GLADSTONE said he had been 


greatly interested in the points brought out by the authors, and 
in the account of the elaborate experiments described. He was 


rather surprised that taking out so many plugs from the cell had 
not greatly damaged it. The chemical results arrived at, he con- 


sidered, confirmed the views put forward by himself and Mr. 
Tribe about nine years ago, as to the action of cells resulting in 
the formation and reduction of ordinary lead sulphate. Since 


that time, however, many. statements had been made attributing 


important functions to sub-sulphates, but so far as he and Mr. 


‘Hibbert had investigated the matter, such statements had not 


been confirmed. They now believe that the so-called sub-sulphates 
are probably mixtures of ordinary sulphate and peroxide. 
Referring to the difficulty experienced by Mr. Robertson in 
analysing the powdered sulphate, he pointed out that ammonium 
acetate could be used for dissolving out the sulphate. Results 
obtained by this method showed the sulphate to be the normal 
one, and he did not think the solvent would alter any sub-sulphates 
if such were present. In his opinion there could be no doubt but 
that the sulphate surrounding ules of peroxide would act as 
stated in the paper and diminish the capacity of the cell. Speak- 
ing of the gas given off by the negative plate, he saïd the fact had 
been alluded to in a paper by Mr. Hibbert and himself recently 
published in the Phil. Magazine. They, however, had’riot observed 


the great differences in the hardness of plugs at different parts of 


the plates. ‘l'his result, he considered, very important, and thought 
it would lead to a modification in the form of plates. - *: |} 
Mr. Crompton said that for some time past he had beën working 
on the subject of secondary cells, and had arrived .at-mesults 
similar to those brought forward in the paper. One:great:adran- 
tage, however, of the results contained in the communj¢aizons 
under discussion, arose from the fact that they were obtained oF 
cells of a different type from those he had experimented om; for if he 
himself had brought the results before the Institution, it would bave 
been thought that the actions were peculiar to his kind of cell.” As 


regards the “ gassing” of cells, he had found it due in a great 
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measure to light. Both suvlight and arc light increased this 
action, and quautitative experiments were now'being made. He 
.was glad to see the statements of the advocates of secondary 
batteries, as regards efficiency, had been confirmed. They had, he 
gaid, been accused of exaggerating their efficiency, and not with- 
out cause, for the cells themselves behave peculiarly, as, for 
-exathple, the 105 per cent. quantity efficiency mentioned in the 
paper. Such results seem impossible, and showed the necessity of 
‘getting cells into what the authors had called “ the steady: working 
state.” He regretted that “ proof plates ”” had not been used in 
the experiments on the running down of cells. He had used them 
for a long time, and always found thé negative discharged first. 
If, however, very thick negatives were used, there was no sudden 
‘drop in the potential difference:such as indicated in figs. 2 and 3. 
‘In endeavouring to measure the resistance of cells with a view 
to determining the best proportions of plates and liquid, he had 


‘met with great difficulties; and he now believed that what is 


-usually measured: is of the nature of a back E:M.F.; this he 
supported by saying that the co-called resistance did ‘not: seem to 
.vary either with the thickness of the plates or their distance apart, 


or with the density ‘of the acid. During his investigations a rosy 


-Colouration of parts of the liquid had been noticed in some.cells ; 
the coloured portions may either appear as strata, lines, or in tree- 
like forms, and in some cases resemble. the shapes of. magnetic 


lines of force. These peculiarities,;:he hopes, may give some idea 


of the electric stresses and strains within: the electrolyte. The 
recuperative power of discharged and reversed cells was very 


marked, for he had observed it in cells that were half charged in . 


the reverse direction, and on cutting up the plates, layers of 
different materials could be séen. This fact shows how important 
it is to thoroughly charge cells of the Planté type during forma- 


tion by reversals. - Until quite recently, negative plates had been | 


considered faultless, and the positives blamed for defects which 


were in reality due to imperfections in the negatives. He knew of _ 
. no case in which positives:had gone bad when their negatives had 


sufficient capacity ; and for thig reason the negatives ought to be 
.made thicker or larger than the positives. : ‘‘ Sick. cells,” he said, 
get partially sulphated and‘the negatives run down; when the 
E.M.F. falls below 1:3, heavy sulphating of the positive occurs, and 
so-called “irreducible sulphate ” is formed.: In bis opinion the 
‘reducibility or irredicibility is merely a question of its position, or 
of its contact or want of contact with the conducting material. 
In conclusion, he ps m2 that E.P.S. cells might be improved 


by reducing: the sizé of the plugs so as to bring the active 


material down to the lead backing. 
- The discussion was adjourned to the 27th inst. 


NoveMBER 27th, 1890. 


- Mr, Crompton directed attention to three diagrams which he 
had prepared since last meeting.: One of there showed the 
‘character of the colouration seen in the electrolyte when viewed 
from the top curved Jines or shells, start from the positive plates 
and turn away as if repelled from the cell terminals... In one cell, 


which had its + and — terminals at opposite ends, the lines — 


curved towards the middle of the cell, whilst in another, where 
the terminals were both at the same end, they bent towards the 


opposite end. The second diagram exhibited the influence of the 


rate of discharge on the capacity of a cell having eleven 6 lb. 
plates. When discharged at 1 ampére per plate, its capacity was 

300 ampére hours, but at 6 ampéres, only about, half. The fall 
of volts was very eudden at the end of each discharge. The third 
diagram related to the discharge of an experimental cell contain- 
‘ing seven 9 lb. plates, and showed that althongh the capacities 
‘were not very different from those of the 11 plate cell, the fall in 

volts was not nearly so sudden. 

Mr. Reckenzaun said the papers under discussion were 
“very important ones, and contained much that had never 
‘been published before; many of the facts, however, were 

known to those engaged in the manufacture. The question 

of efficiency, he thought, was not likely to be settled, since, accord- 
‘ing to the authors, it may vary between 105 and 58 per cent., 
depending on the previous history of the cells. In his own experi- 
ments on the effect of prolonged rest, he had found a similar loss 
of efficiency, and he believed this to be due to sulphating of the 
negatives. ‘The negatives were always played out first, and this 
defect could not be got over by makiny them abnormally thick, or 
by increasing their surface ; for if thickening be tried, the interior 
is not acted on, whilst greater su'face gives no advantage cn 
account of the material being at different distances. To test the 
deficiency of negative plates, he had discharged cells as low as 
ssible, and then put the positive with a newly charged negative ; 
rom these a fair E.M.F. and discharge were obtained. He had 
“also:tried amalgamated zinc instead of a newly charged negative, 
and got 40 per cent. of the original capacity. These facts account 
for the existence of 39 per cent. of Pb O, in the positive plugs when 
‘the; cell was supposed to be completely discharged. In his opinion 
it ‘would-be better to say that the negatives discharged about 30 
per cent. too soon. The negatives of Planté celle, especially those 
formed by the nitric acid process, soon lose their virtue, and this 
-was attributed to the difficulty in removing all the forming acid. 
“Tfhe*’cotirse of his remarks Mr. Reckenzaun said he had 
“received à very interesting diagram from his brother in America, 
“showing the E.M.F., current, density of acid, temperature of cell 
d Bt Sürrounding air, &c., during the charges and discharges of 
econ rah battery ; this diagram he would place in the hands of 
ar at ) m 


-¢-A communication from Mr. Hatt was then read. This related 


to a pair of E.P.S. plates recently tuken from the battery under 
his charge at the P. and O. Company’s offices; where they had been 
in constant use for 6 years. During that period the cells had 
supplied about 150,000 ampére hours and were still in good con- 
dition, as was indeed evident from the appearance of the plates 
shown. In the working of the battery, the density of each cell 
had been carefully watched, and any defect prowptly removed. 
His experience confirmed the observations of the authors on the 
effect of rest. . | | st 

Mr. W. Hisserr referring tothe Fdinburgh paper said he 
would first deal with the explanation cf. the high E.M.F. at the 
end of a charge, and its rapid fall on breaking the circuit. Ina 
communication made to the Physical Society last June, Dr. Glad- 
stone and himself had shown reason for believing this to be due to 


concentration of acid about the positive plate and subsequent rapid 
diffusion,-and he thought the results plotted in fig. 6 of the paper © 


under discussion, showing the effect of making and breaking the 


cirenit of a charged cell on its E.M.F. and P.D., were consistent — 


with this idea. Further on in the same paper the anthors say 
that the concentration hypothesis will not explain the rise of P.D. 
in a cell discharging after a long rest; on this print he, Mr. 
Hibbert, said that the reactions in such states were very complex, 
but still he thought it would be possible to find an explanation of 
this phenomenon based an similar lines. Referring to the latter 


paper, he thought the authors had rather exaggerated the effect — 


of peroxide on the negative plate in causing the: volts to fall, for 
in his own experiments cnly.a small quantity was formed. The 
simultaneous: weakening of the acid round the plates would tend 


to give a rapid fall in the E.M.F. and the effect of both these 


actions must be studied if the subject is to be properly understood. 


Dr. E. FRANKLAND raid he had read the papers with great | 


interest and considered them most important contributions on the 
subject. In one place the authors deplore the lack of knowledge 
of the chemical action in cells, and not without reason, he, 
however, thought physicists were more to: blame than chemists, 
for the pbysical actions could be readily determine, whereas the 
chemical changes present formidable difficulties... The substances 
used and produced were mixtures, and it was very difficult to 
separate and analyse them, without producing decompositions. A 
valuable part of the communication was that relating to the quantity 
of Pb O, formed and decomposed during the working of cells. On 
this point he thought the values put down for Pb O, may be either 
the sesqui-or the three-quarter-oxide, and, in fact, the crux of the 
whole subject lay in the exact nature of the compounds formed. 
Dr. Gladstone and himself had apparently arrived at different con- 


clusions, but their differences might admit of explanation, if care 


and time were taken in considering the matter. Another im- 
portant point was the quantity of S O, absorbed: during discharge, 


viz., 3°08 grammes per ampère hour. If this be translated jioto 


hexabasic acid, which he believed to be present, it gives 5°71 
grammes. From his own experiments on a 10-plate cell, he had 
found about 47 grammes of hexabasic acid absorbed per ampére 
heur, whilst discharging at an E.M.F. averaging 19 volts, but 
when the cell was run down and discharged at an E.M.F. averag- 
ing 0°3 volt, he found the rate about 33 grammes. He did not 


wish to put these numbers in conflict with those obtained by the 
authors, but he was strongly impressed with the idea that the two 


different quantities 47 and 33, pointed to the existence of two 
distinct chemical reactions, one resulting in an E.M.F. of about 
2 volts, and the other of ‘3 volt. . 

Mr. F. Kine said the results of the tests were very gratifying 
to the makers of cells. He commended the skill and ingenuity 
displayed in devising the automatic apparatus, for the Jabour in- 
volved in working a laboratory day and night without such 
apparatus is enormous. The inequality «f current distribution 
over the surface of the plates was, he said, well known, and the 
hanging type of cell was devised to remedy this defect. The first 
form of this type was abandoned, but more recently they had made 
another form, one of which was exhibited at the meeting. The 
current is led into the positives at two points on the top and leaves 


the negatives at the bottom. With this cell they had doubled 


the normal rate of discharge without diminishing the capacity and 


also obtained a longer life. Moreover, the loss of capacity for high | 


rates of discharge, due to the shrinkage of the negative paste and 
which is so marked in ordinary types, had been avoided. The 


_ positive plates somewhat resemble those «f the Tudor cell, having 


deep horizontal grooves along each side in which the active 
material is placed. ‘The negatives are made according to Sellon’s 
invention, in which a kind of double grid is used, the parts being 


displaced diagonally so that each plug on one side communicates 


directly with four plugs on the opposite side and through them 
with every other plug in that division of the plate. This con- 
struction causes any sbrinkaye of the paste to bind itself more 


firmly on the grid. Asa result of tests on the new cell it has been . 
found that the capacity is greater after 500 or 600 discharges 


than at the beginniny, whereas that of ordinary cells is considerably 
reduced by 400 discharges. The life of negative plates he believed 
was not well understood, but with reference to itivea he said 
that those used on tramcars (nine plates 8” x 94”) hada useful 
life of 70,000 ampère hours. After one year’s use their capacity 16 
reduced 83 per cent. Speaking of. the resistance of battery con- 
nection:, he pointed out the advisability of burning the lugs 
together so as to give as complete a. metallic surface as possible. 


_ Respecting the pasting and formation «f E.P.S. plates, referred 


to in the second paper, he said that the particulars there given 
were totally wrong. vtr | 

Mr. SwINBURNE thought there had never been any solid reason 
for doubting the formation of normal lead sulphate. The old 
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ideas about reduction and oxidation that had obscured the subject 


until Dr. Gladstone and Mr. Tribe brought people to order about 
eight years ago. The difficulty. of reducing ordinary sulphate 
electrically bad been given as a reason why it cou!d not be formed, 
but now its reduction or non-reduction was known to be a mere 
question of making contact with it. Seven years ago he had 


brought forward a theory that the sulphate is not & secondary 


product at all, and that the output of a cell is mainly dependent 
on the affinity of sulphion for lead. This, together with the other 
chemical actions, leaves some E.M.F. to be accounted for by 
Peltier effects, and these effects would show in the temperature 
coefficient. He was not aware whether calorimetric data hed been 
obtained for the subsulphates which Dr. Frankland supposed to be 
present, but, if so, then by working backwards evidence fur or 
against their existence might be procured. The action of finely 
divided lead on sulphuric acid had, he had, been_ known for years, 
and this limited the best strength of acid to about 1 in 4. As 


regards the equilibrium .between the plates of a cell, he was in- . 


clined to attribute this either to the absence of Pb O, from the 
positive, or of spongy lead from the negative, rather than to the 
presence of Pb O, on both plates. He also thought the percentage 


of material really active was much less than that stated inthe | 


paper, for in some experiments of his own he had only found 
abcut 8 per rent. useful. Speaking of Mr. Crompton’s colour 
observation, Mr. Swinburne said they were due to ferric acid 


_ formed by the action of Pb O, on iron saltsin the commercial acid. 


In his opinion the.virtue of sulphate of soda had been greatly 


exaggerated, and he believed its action to be due to its enabling - 
: bad contact sulphate to be reached more easily. 


Sir D. Satomons said he had noticed colc uration in one or two 
of his cells, but had attributed them to impurities. The unequal 
action on different plugs had been to hima subject of common 
remark, and he had taken steps to cqualise the distribution of 
current. by burning on strips of lead, with gocd results. The 
bending of negatives could be prevented by building up the 
sections rigidly. His experience with soda differed from that of 
Mr. Swinburne, for he had found caustic’soda, in the proportion of 
one ounce to six gallons, very advantageous. Cells supplied with 
this electrolyte had been left charged for six weeks without 
injury, and had commenced to boil freely ten minutes after the 
charging current was started. With ordinary acid, two or three 
hours charging would be required to produce the same results. 
In his opinion, makers give extreme limits for the so-called normal 
working rates of cells, and if these were divided by 2 or 3, better 
results would be obtained, and would be cheaper in the long run. 
As regards efficiency, he thought 70 per cent. to be a very fair 
average. The large amount of Pb O, not acted on, resulted from 
the interior of the plugs 
sulphate outside. On this account thick plates possessed little or 
no advantage. Increasing the quantity of electrolyte, however, 
gives more capacity up to a certain point, but when the plates are 
put far apart the loss of volts becomes serious. Speaking of 
pasting positives with Pb O., he said he had made good plates in 
~ way by using very strong acid (nearly pure) in making the 
paste, 


Mr. Bernagp Deake, whilst adding his testimony to the value 


of the papers, thought he ought.to mention one or two points of 


detail which might lead to wrong conclusions. For example, the 


loss of efficiency due to rest migbt lead clients to suppose that 
their cells ought to be used even when they were away from home. 
This, he said, would be a great mistake, for the loss of capacity is 
due to the negatives; whereas the repairs were chiefly restricted 
to the positives, whose lives are inversely proportional to the 
amount of use. In a paper read before the British Association in 
1886, he and Mr. Gorham had shown that the whole success of 
‘storage cells depended on whether the poritives could be made to 
last a reasonable time, and to effect this it had been found neces- 
sary to overcharge them. The actual plates sent by Mr. Hall from 
the P. and O. offices had been badly sulphated some time ago, and 
were condemned ; he, however, recommended overcharging, with 
the result now known. In these cells the density of acid used to 


be from 1,350 to 1,400, and although he did not now recom- 


mend such a high specific gravity, yet he thought 
the subject required more attention than it had received. 
As to the proportions cf the plates, he said the negatives were 
intentionally made to give out first, so that the positives might 
not be run down, for a kind of protecting coating is formed on the 
positives by charging and this is removed by discharging them 


below a certain point. If this coating is continually reformed the © 


plates expand and buckle and the plugs eventually drop out. 
Speaking of the cooling action during discharge and also after 


charging has commenced, he did not see any explanation excepting _ 


perhaps that it might depend on the same cause as the rise of 
specific gravity which occurs after a charging has‘stopped. This 
he had found to be due to the heavy acid formed during charging 


falling to the bottom of the cell and afterwards diffusing into the 


general body of the liquid, thus affecting the hydrometer. In 
this connection he enquired whether the temperature was taken 
at the top or bottom of the cells. The rise of E.M.F. during the 
first part of a discharge after rest he attributed to the sw face of 
the negatives being coated w th a sulphate which was reduced by 
the discharging current. In reference to the shrinkage of nega- 


tives mentioned by Mr. King. he said that in order to avoid 
blistered negatives » mixture of litharge and sulpbate had been ~ 


used for pasting instead of litharge only. This wetbod although 
it prevented blistering, necessmily left the plugs of a porous 
nature, and was liable to permit shrinkage. to 


The discussion was adjourned to the 11th December. 


ELECTRICAL REVIEW. 


being, as it were, waterproofed by the . 


LEGAL. 


Watt v. Maxim-Weston Electric Company.—The 
matter in dispute between Mr. Watt and The Marim-Weston Elec- 
tric Lighting Company were at last settled, on Monday last, hy 
arrangement between the parties. Mr. Watt had claimed ‘£1,623 
for salary, c mmission on the profits of the company, compensation 
for wrongful dismissal from his position of managing director, pay- 
ment of rent, and other moneys. A cross action was brought by 
the company, and it was alleged that Mr. Watt had been general 
manager upon whose representations the other directors and the 
auditors relied, and that the accounts purporting to be profit and 
lose were made out by him. It was also stated that these accounts 
were untrue. having been made to appear as large as possible sn 
that he could draw 5 per cent. commission, and that up» them 
plaintiff received larger sums than he was entitled to.. Further, 
it was alleged that he had sent out goods te agents abroad which 


_were not sold, but which were treated by plaintiff as actual sales, 


aud also that bad debts had been entered as good. At Mr. Justice 
re > suggestion the two actions were treated as one and tried 
together. 

The hearing of the case lasted three days, and the judge finally 
suggested that this was a case where, instead of going through the 
items one by one, a general sum should be arrived at between the 
parties, and proposed that he should rise for a short time with a 


‘view of counsel seeing whether that could be done. 


~ Counsel on both sides assented to the suggestion, and, after an 

absence of half-an-hour. his lordship returned into Court, when 
Mr.: Rigby announced that they had arranged everything as 

between the company on the one side and Mr. Watt, whethar pro- 


_ perly raised in actions or not. Watt was to pay the liquidator 


certain sums standing to his credit in respect of shares purchased 


by the liqtidator, and £330 143. which stood to a joint account, 


would be paid to the company, together with the sum of £669 63. 
standing to a joint account, and making up £1,000. The actions 
had got very much mixed up together, but Mr, Watt would pay 
the taxed costs between party and party in both actions. Mr. 
Watt would not pay any costs in the winding-up, but included as 
proper costs in the action were the costs of the motion, directed by 
the Registrar. The matter was a final settlement of all claims 
down to this date between the company and the liquidators on the 
one side and Mr. Watt on the other, whether properly raised in 
these actions or not, so as to prevent any further litigation. ws 


REVIEW. 


Electric ‘Light, its Production and Use; Embodying 
Plain Directions for the Treatment of Dynamo- 
Electric Machines, Batteries, Arcumulators, and 
Electric Lamps. By G. W. URQUHART.  Fourth 
Edition. London: Crosby, Lockwood and Son. 


The third edition of this work was noticed by us int 
January of this year, and in reprinting a fourth, the 
opportunity has been taken of adding two new chapters, 


“ Notes on Ship Lighting,” and “ Electric Light Wiring 


Teste.” Twelve new illustrations have also been added. 
Mr. Urquhart’s books are written for workmen, and 
like most works of the kind, are not free from errors, 
when judged from a scientic standpoint. They are, 
however, better than most popular works of the same 
class. Referring to the new chapters, the aathor’s ideas 


_of insulated cables are decidedly crade, and his descrip- 


tions of the methods of testing are not likely to afford 
much help. A mistake ia made in explaining the lamp 
test for earth leakage. We fear that a good deal of the 
information in these chapters has been derived from 
published papers and articles rather than from practical 
experience, © | | 


Obituary.—M. A. Bèle.—We regret to announce the 
death, in Brussele, of M. Armand Bède, son of M. E. 
Bède, the well-known Belgian electrician and engineer. 
The deceased was one of the most distinguished 
engineering ‘students at the Brussels Polytechnic 
School, and -had already made himself a name by 
important electrical installations in Rassia and: Italy 
and also in Belgium, where he was obliged to retarn 
three years since on account of weak health. This 
gentlemen’s death is the cause of mnch sympatby 
among Brussels engineers, who had for several years 
unanimously elécted him their vice-president. = - 


| | 
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THE TELEGRAPHIC JOURNAL AND 


PARLIAMENTARY NOTES. 


| Railway Signalling. 
In the House of Commons, on Friday, in reply to Cap- 


automatic electric signalling on railways has frequently 
engaged the attention of the Board of e,and further 
inquiries are now being made. There are many dif- 
ficulties to be contended with, and all I can say at 
present is that the matter will continue to receive atten- 
tion. It may be added that the Norton-Fitwarren col- 


as hitherto carried out, been in force there. 
Licences for Telephone Exchanges. 


In the House of Commons on Monday, Dr. CAMERON 
asked the Postmaster-General whether, in view of the 
fact that the patent for the telephone in use by the 
company which possesses a — monopoly of tele- 
phonic communication in Great Britain had now ex- 
pired, and in view of the numerous complaints on the 
part of the public as to high rates and faulty service re- 
4 __ sulting from that monopoly, he would, with as little 

delay as possible, make known his decision as to appli- 
cations for licenses submitted to the Post Office by pro- 
posed competitors desiring to introduce loud-speaking 


proved instruments. 

Mr. RATKES: In reply to the hon. member, I have to 
: say that I trust that I may be able at an early date to 
À announce the decision of the Government with regard 
| to licenses for telephone exchanges. It should be borne 
in mind that the patents for the more important tele- 
phones have not expired, and do not expire until July 
in next year. | ae 


Electric Lighting in London. | 

= Mr. R. CHAMBERLAIN asked the President of the 

ù Board of Trade whether his attention had been called 

to the long-continued default of the Chelsea Electric 
Sapply Company to furnish the statutory current of 

_ 100 volts, and to the serious loss of illuminating power 
sustained by consumers in consequence ; and whether 


4 faith with the public or forfeit their concession. 

’ Sir M. HICKS-BEACH : Last winter the hon. member 
À complained to the Board of Trade of the deficiency in 
{ the standard pressure of the current supplied by this 
| company. The Board of Trade communicated with 


_complaint had been removed. Under the regulations 
imposed upon the company under their order they are 
bound to declare to the consumer the constant pres- 
sure at which they propose to supply him with energy, 
and the variation from the pressure so declared must 
not exceed 4 per cent. under a penalty not exceeding 
£5 for each default, and a daily penalty not exceeding 
£5 so long as the default continues. If the regulations 
are not complied with, it is open to the consumer to 
proceed against the company for penalties. : 

Mr. R. CHAMBERLAIN asked whether the right hon. 
gentleman’s attention had been called to the fact that 
the variation mentioned was taken advantage of in order 
to supply the consumers, not with an average of 100 
volts, but of 97, in that way taking advantage of the 
concession of the Board of Trade. 

Sir M. HICKS-BEACH : However that may be, if the 
company are in default, the consumers have their 
a À It is not for the Board of Trade to enforce 

e law. 

Mr. R. CHAMBERLAIN : I understand from the right 
hon. gentleman that we have no remedy unless they 
get below 96, the 4 per cent. referred to in the answer 
Just given. 7 | 

Sir M. HICKS-BEACH : Yes, sir, that is so. 


| Lighting of Friedek.—The streets of this small town 
in Eastern Silesia were lighted electrically for the first 
time on the 12th uit. | 


= 


tain Price, Sir M. HICKS-BEACH said : The subject of 


lision would not have been prevented had the system, 


and long-distance telephones, and other forms of im- 


he would take steps to compel this company to keep 


the company, and were informed that the cause of 
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NOTES. 


The Paris-London Telephone Line.—-It is announced 
that the cable will start from the French coast near 
Calais and terminate at Dover, from which town the 


- line will be carried overhead to London: The appa. 
-ratus in Paris will be provisionally installed at the 


Bourse, and will sabsequently be erected permanently 


‘in the Hotel des Telephones in the Rue Gntenberg as 
soon as that building is completed. The telephone will 


be available for use both day and night, including 
Sunday, notwithstanding, as a French paper says, “the 


rigorous English custom which desires all work to 
‘repose on that day.” It is believed that the charge for 


conversation will not be less than 20 francs for five 


minutes. If all goes well, the line is to be opened on 
the 15th of February. 


Count Mattei’s. Coloured Electricities—A friend 


‘writes :—“ Referring to the remarks in your journal 


of 28th ult. on Count Mattei’s remedies, you are wrong 
in thinking that the Count attributes any of his un- 


doubted success to electricity. He certainly calls his 
system “ Electro-homeopathy,” but merely because 


many of them are quick in action as compared with 


homeopathy proper, but has nothing whatever to do 


with actual electricity. I think it is a pity to condemn 


a system which possibly may have some merit—merely 


on an erroneous idea.” 


Portsmouth New Town Hall.—The Portsmouth New 
Town Hall, which has cost £140,000, has an’ installa- 
tion of the electric light, and the illumination of the 
large hall, in which Madame Patti sang on her recent 


visit to the town, has given great satisfaction. In order 


to provide efficiently for charging the accumulators 
with electricity, the Town Hall Com:nittee have been 


advised that another dynamo should iw erected. The | 


tender for this dynamo was £260, but as there will be 
some other work connected with it, the Town Council 
at a meeting last week authorised the committee to 


_ expend a sum not exceeding £300. 


- Lacombe and Company.—Mr. Holland Dell announces 
that in consequence of. increase of business, Messrs. 
Lacombe & Co. have taken ground-floor premises at 7, 


. Carteret Street, Westminster, where a sufficient stock 


will be kept of carbon goods to meet pressing demands 


at short notice. Attention is drawn to the fact that — 


Messrs. Lacombe & Co.’s works have been enlarged, and 


the plant increased. © | 


Glasgow Telephone.—The new directory of Glasgow 


subscribers to the National Telephone Company is just 


published, and contains a notice that on and after the 
Ist January next the existing rate of £15 per annum 
for the first connection to the exchange, within. the 
half mile radius, will be reduced to £10. Subscribers 
private houses, if within a radius of one mile from the 


nearest switch room, are connected for an annual charge > 
of £8 10s. 


Engineers’ Pocket Books,—-We have received copies 
of the following publications for 1891.—“ The Practical 
Engineer Pocket Book,” publishetl by the Technical 
Publishing Manchester; and “The Me- 
chanical World Pocket Book,” published by Messrs, 
Emmott and Co., of Manchester and London. Bo 
contain a number of tables and items of information th 
the greatest service to engineers, mechanics, draughts- 
men, and others. tie 


The National Telephone Company and Mr. Erskine 
Muirhead.—We have received some further letters 
from Mr. Muirhead, but as they do not contain 
matter of interest we must decline to print them, and 
must close the correspondence, which reveals a state of 
affairs, on the one hand decidedly high-handed, and on 
the other decidedly deficient in dignity of tone. | 
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Photography.—According to the Amateur Photo- 
grapher, Sir David Salomons, Bart., takes a great 
interest in photography, especially in connection with 
the Tunbridge Wells Amateur Photographic Associa- 


tion. 


Telephony between Germany and Switzerland.— 
Political difficulties have hitherto prevented the esta- 
blishment of telephonic communication between the 
towns on the Swiss-German frontier. These obstacles 
have now been removed, and telephonic lines will 


High Pressure Alternating Mains.—/7ndustries says : 
“ Reports have of late been freely circulated that the 
Deptford electric light mains show a very much higher 
tis prone at the London than at the Deptford end. 
veral eminent scientific men are said to be investi- 
gating this phenomenon. We should like to know 
-more about this apparently impossible effect. We may 
mention another fact, which may be foretold on theo- 
retical grounds, and which, while being apparently 
similar, is really quite different from that referred to 
above. For example, ifadynamo is excited to give, 
say, 5,000 volts at the terminals before the mains are 
connected, it will give considerably more directly they 
are thrown on, especially if the load is very light, but 
the increased préssure will be at Deptford as well as 
in London. ‘The rise of pressure can be roughly cal- 
culated beforehand if the particulars of the dynamo 
and mains are given. A higher pressure in London 
than Deptford at a given time appears quite incapable 
of explanation with our present knowledge.” 


Tapping Holes in Porcelain with Fine Threads.— 
Messrs. Taylor, Tunnicliff & Co. send us the following 
note :—* Messrs. Bullers appear to have misconstrued 
the remarks on the above question in your issue of 
November 14th. It is well known that coarse threads 
in porcelain have for a considerable time been made, in 
large quantities by the various firms engaged in the 
trade ; but the finer pitch of Whitworth threads of ,',th 
to 4th diameter are but of very recent introduction, 
and present considerable difficulty in production in the 
stereotyped methods, as well as uncertainty in the 
finished articles. All we claim is that we have in- 
vented a machine which ensures a solid thread of fine 
pitch and regularity of size, much superior to the 
ordinary hand-made article. We do not think Messrs. 
Buller will deny that this requirement is of but recent 


introduction, and has not been in use the number of — 


years their remarks would have you to suppose.” 


Electropathic Belts.—It is surprising to find papers, 
edited by men who have graduated at Oxford or Cam- 
bridge, allowing their columns to be prostituted by the 


advertisements of so-called medical electricians. The 


Whirlwind, the organ of the Hon. Stuart Erskine and 
Mr. H. Vivian, contained on the 22nd ult. what, at first 
sight, appeared to be an article referring to the Rev. 
K. F. Shaw. The eighth line, however, showed con- 
clusively that the article, which was prominently given 
on the front page of that paper, was only an advertise- 
ment of the “ Eminent’s” electropathic belts. The 
editors of the Whirlwind cannot be congratulated on 
the results of their schooling. | 


Recent Interruptions and Repairs to Submarine 
Cables and Land Lines, up to 25th November, 1890 :— 


Cables. 


Interrupted. Repaireë. 
Suakim—Perim ... . ... 12th Sept. ... Still interrupted. 
Cape St. Jacques—Thuanan 21st Oct. ... 27th Oct. 
Porthcurno—Vigo ... … Ist Nov. ... 20th Nov. 
Vigo—Lisbon... ... Ist Nov.  ... 17th Nov. 
Mozambique--Louvengo-Mar- 
oso ove Nov. ... 11th Nov. 
Mozambique--Louvenço-Mar- 

quez... ... 18th Nov. ... 19th Nov. 
Trinidad— Demerara .… 18th Nov. ... Still interrupted. 
Salina Cruz—Libertad _... 25th Nov. ... ,, 

Land-lines. 
Moulmein—Bangkok … 22nd Oct. ... 24th Oct. 
sé 9th Nov. ... 10th Nov. 

Dakar—Yof eee eee 27th Oct. eee 29th Oct, 


The Electrode.—Mr. D. Hillock, of 58, Berners 
Street, W., believes he has made an important 


discovery. He advertises ‘The Electrode,” by the 


use of which “the blind recover their sight, the 
deaf their hearing, and those who have lost their voice 
regain it.” Electricians do not see, neither do they 
wish to hear, but they raise their voices to protest 


against the use of such bogus statements. 


The City Lightiug. — Why the City papers and 
others grumble about the delay in the electric light- 


ing of the City cannot be imagined. A man ora > 


company is not likely to complete a:contract before the 
close of the stipulated period without receiving some 
pecuniary benefit; and yet people talk about the 
knowing City men.” 


Reduced to the Ranks—Mr. J. Swinburne has lost 
his German “ professorship,” which he only recently 
gained. The Llektrotechnische Zeitschrift has been 


pleased “ to undress” the (word) “ professor.” - 


: Fire Brigade Failings,—A representative of Trade, 


_ Finance, and Recreation has had an interview with 


Captain Arthur Shean on. “Fire Brigade Failings.” 


‘We are acquainted with Captain Shaw and with Mr. 


Simmonds, his second in command, but we scarcely 
think that the author of the following remarks can be 
attached to the London Fire, Brigade ; if so, he might 
with advantage take a course of lessons on elementary 
electrotechnics at one of the technical colleges :— 
Q. “ Have the fire brigade any special metbod of dealing 
with fires caused by the imperfect insulation of the elec- 
tric light ?”. A. “ No, they have neither received any 
instructions with reference to the matter, nor been 
provided with proper implements. A man ought not 
to cut an electric wire with an ordinary hatchet unless 
he wears an India-rubber glove, and yet such a glove 
does not exist in the whole brigade. I was at a theatre 
the other night which is lighted with electricity, and 
I asked the fireman what he would do if the electric 
light were to ignite any part of the building ? I was 
astonished to find that he knew nothing about it, and 
that there was nothing in the theatre in readiness: for 
such a calamity. One of these days we shall have a 
great sensation, because a fire caused by electricity is 
more serious than an ordinary fire, since you have the 


_ignitable force fitted all over the building. Up to the 


present there have been several accidents in London 
through electric lighting, and surely we ought not to 


. wait till some-great disaster occurs before attending to 


the subject.” What does the gallant Captain mean by 
the ignitable force being fitted all over the building ? Is 
not gas fitted all over a building, and when a rupture 
occurs in an electric conductor does not the ignitabl 
force vanish at once ? | | 


Guaranteed Accumulator Maintenance.—The General 
Electric Power and Traction Company, Limited, is 
now offering to tramway companies to supply cars 


and the electrical equipment, and to maintain the 
_ motors, swithches, gearing, and accumulators at a mile- 


age rate ; the tramway company operating the road at 
their own expense. The result of the experience at 
Barking enables this company to undertake electric 
plant maintenance at such a price that, including the 
cost of generating the power, &c., traction by accumu- 
lator cars will be less costly than that of horses ; and 
in northern towns, where coal is cheap, the cost will be 
much below that of horsé traction. A recent im- 
provement in the ‘“ E.P.S.” accumulators warrants 


the statement that this form of traction on average 
_ roads must of necessity be in all cases less than that of 
horse traction. The company is at present in negotia- 


tion with some of the largest tramway companies in 


the country on these lines. The company is also busily 


. This branch of the work is rapidly developing. 


employed in the manufacture and erection of mining 
plant for many of the principal collieries in the country. 
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Tramway Companies and Electric Traction.—The 
North Metropolitan Tramway Company has received 
the consent of the London County Council to run elec- 
tric cars over the northern portion of its line, controlled 


by the Council, during the term of 7 years. The 


tramway company has also given notice of a Bill which 
it intends to introduce into Parliament, asking Parlia- 
ment to compel the local authorities to conform to the 
Act as passed last session, giving the tramway company 
the full term of seven years guaranteed by the Act. 
At present, the West Ham local authorities decline to 
grant more than one year’s license, subject to 24 hours’ 
notice. It is, hoped, however, that they will now 
follow the example of the London County Council, and 


grant the full term of the license, enabling the tram- 


way company to equip two roads on which their lines 
run, and which are in the parish of West Ham, and on 
which it is the intention of the tramway company to 


place electric accumulator cars. 


Automatic Fire Alarms.—On Wednesday, December 
3rd, there took place in the arsenal of the Great Lake, 


Genoa, in presence of the territorial director and vice- 


director of artillery and of various officers of the 
artillery and the military engineers, the first experi- 
ments on the auto-electric fire alarm and signal thermo- 
meter on the Bieberstein-Fois system, which the 
inventors offer in homage to the king. The experi- 
ments succeeded surprisingly : the apparatus combined 
the sensitiveness of the mercurial thermometer and 
gave instantaneous alarms at whatever temperature, 


“which result is due in part to the excellent workman- 


ship of the establishment for instruments of precision, 
A. E. Conti (Sant Algo, Genoa), which may‘compete for 
such kind of work with the first foreign houses. 


Ironmongers and Sale of Electrical Fittings—Our 


contemporary Zronmongery, “to give further effect to | 


oft-repeated counsel that ironmongers should take up 
electrical fittings as a substantial branch of the trade,” 
purpose commencing in the January number a series 
of practical articles on electric installations, for the 
guidance of those who intend taking up the sale of elec- 
trical accessories. | 


The London Electric Supply Corporation, — We 


understand that Mr. Ferranti has shut off the supply of 
electrical energy to the customers of this corporation, 
and that it may be two or three weeks before the cur- 
rent will be turned on again. We believe that the 
mishap, to which we refer in our leading pages, is 
mainly the cause of this temporary stoppage. With 
the apparatus once again in working order, Mr. Ferranti 


does not intend to allow a recurrence of the recent. 


disaster. 


Underground Cables.—We have received two im- 
portant communications bearing upon the letter in our 


last issue, “ Notes on Electric Lighting from Central _ 


Stations.” The first is from Mr. Alfred E. Mavor, general 
manager to the Fowler-Waring Cables Company, and 
the second is penned by Mr. Ferranti, and both give 
direct denials to the statements contained in the copy 
of the India Rubber and Gutta-Percha Company’s letter. 
We shall publish these in our next issue. 


A Correction.—In our note on Theatre Lighting 
last week we should have stated that Messrs. C. E. G. 
Gilbert & Co. had secured the contract for lighting the 


Globe Theatre, the name of Messrs. Dickinson being an 
error. | 


Montevidean and Brazilian Telegraph.—An extra- 
ordinary general meeting of the Montevidean and 
Brazilian Telegraph Company, Limited, was held on 
Wednesday at Langthorn House, Copthall Avenue, Dr. 
Cameron, M.P., presiding, when resolutions passed at 
an extraordinary general meeting held on November 


25th, and reported in our issue of November 28th, were 
confirmed, 


Popularising the Telephone,—The City Press says : 
“With the New Year rs. understood that the Post 


Office authorities will make new arrangements for the 


public use of the telephone, tending to popularise the 
instrument and bring it into general employ.” We 
understand that no important step will now be made 
by the authorities, at least until after the transmitte 
patent of Edison expires next July. | 


Marriage of Captain Khotinsky.—The marriage of 
Captain A. de Khotinsky, of Rotterdam, the inventor 


_ of the Khotinsky electric system, with Mrs. M. Faller, 
_ widow of the late P. Faller, Esq., of Blackheath, Kent, 
‘was celebrated in London on the 24th ult. We learn 


that Captain de Khotinsky and his bride sailed, per ss. 
Teutonic, for a tour in the United States, where he 
intends to establish a'lamp factory at Boston for the 
manufacture of the Khotinsky lamp and other appli- 
ances used in connection with his system. 


The New West India Cables.—The new cable laid by 


the Westmeath for the Société Française du Télégraphes 


Sousmarin’s between Fort de France, Martinique, 


and Paramaribo, Dutch’ Guiana, was opened on the 


9th December for international traffic. The provisional 
tariff established by the Société Française des Télé- 
graphes Sousmarins is an addition of 2.20 francs per 
word to the existing rates to Martinique. The Anglo- 
American Company notifies. that in consequence of 
certain misunderstandings which have arisen with 
respect to telegrams sent by post from Mole-St, Nicolas 
to Port-au-Prince, and from Colon to Barranquilla, it 


-is necessary to remind the public that these tele- 


grams‘ carry, in addition to the tariff, a postal tax of 
1.25 francs. | | | | 


University College, Aberystwyth.—The workshop 


accommodation of the physical laboratory in the Uni- 


versity College of Wales, Aberstwyth, has recently been 


considerably extended, and arrangements are being 


made fora course of instruction in electrical engineer- 
ing. The recent additions include a high speed gas 
engine, specially adapted for electric lighting, a Cromp- 
ton dynamo (shunt and compound wound), and a 
Crompton D.D. arc lamp, &c. 


Extension of Telephony in South Wales,—The South 
Wales Telephone Company have opened communica- 
tion with Port Talbot. : 


Improving Insulation.—Perhaps some of our readers 
may know whether the electrolytic method of improv- 
ing insulation, describediin our correspondence columns 
by Mr. A. A. Campbell Swinton, has ever been pre- 


__ American Company Dividends.— The New York 
Edison Electric Illuminating Company has declared a 
quarterly dividend of 1 per cent., payable January 15th, 


with an extra 5 per cent. in scrip, convertible upon an 
increase in the capital stock, and bearing the same in- 
terest as the present stock ; Bell Telephone, 3 per cent., 
all payable January 15th. | 


Electric Lighting at Bognor,—At a meeting of the 


Local Board, last week, a letter was read from the 


secretary of the Electric Trust, Limited, stating that the 
company were prepared to enter into negotiations with 
a view to undertaking the public lighting of Bognor by 
electricity. They would be prepared to supply a 16- 
C.P. lamp for £4 per annum, and enter into a three 
years’ agreement. The system would be similar to that 
adopted at Woking, and the company invite the board 
to visit the works at that place, when their system of 
working would be’fully explained. The matter was 
eventually referredito a special committee, 
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Electric Lighting Fatality.—Yet another victim is 
added to the long list of fatal accidents due to electric 
lighting currents. At Chicago, on the 2nd December, 
a linesman was instantaneously killed from coming in 
contact with an electric light wire. Details of the 
mishap are not yet to hand. So Jong as bare wires are 
employed, or indifferent insulation made use of, un- 
dertakers may rely on electric lighting for some addi- 
tion to their business. ; | 


Cable Subsidy.—In a paper read before the Royal 
Colonial Institute 6n November llth, Mr. George S. 
Mackenzie stated that the German Government had 
granted to the Eastern and South African Telegraph 
Company an annual subsidy of £5,000 for the cable 
which this company has just laid between the Island 
of Zanzibar and Bagamoyo, the capital of the German 

Protectorate on the East African Coast. 


Good News for Wine Bibbers.—A new cure for gout 
hay, according to the Matin of Paris, been discovered 
by Mr. Edison, the American electrician. It is stated 
to consist in the simultaneous use of lithine. and 


electricity. | 


City and South London Raïilway.—It is rumoured 
that this railway will be opened on Monday for public 
traffic. | 


NEW COMPANIES REGISTERED. 


Marine and General Automatic Company, Limited. 
—Capital £20,040 divided into 4,000 ordinary shares of 
£5 each and 40 founders’ shares of £1 each. Objects : 
To purchase from W. T. Wright Thackeray, Isaac Harn 


and John Davies, the patent rights of improvements in — 


_ automatic electrical tell-tale apparatus, with power to 
purchase other inventions relating to marine and other 
engines. Signatories (with one ordinary share each) : 
J. Davies, East Sheen; G. J. Bridges, Chepstow Rise, 
Croydon ; S. Bradford, Kingston-on-Thames ; Isaac Carr, 


Walthamstow ; T.E. Colcute, 5, Lancaster Place, Strand; - 


*Lieut. St. John, R.N., 119, Confield Gardens, West 


Hampstead ; H. C. Bridges, 20, Hart Street, W.C. The 


first directors are Lieut.-Colonel F. Despard, Anthony 
McKeand, Lieut. St. John; and Thomas Wilkins, C.E. 
Remuneration—chairman £3 3s., and each director 
£2 2s., for every meeting attended. Registered 29th 
ult. by Andrew Wood & Co. 8, Gt. James Street. 


Plenty & Son, Limited.—Capital £25,000 in £10 
shares. Objects : To take over the business of marine, 
general and mechanical engineers, carried on by 
Plenty. & Son, at the Eagle Iron Works, Newbury, 
Berks. To carry on the business of electricians and as 
manufacturers and dealers in apparatus and things re- 
quired for the generation, distribution, supply, accu- 
mulation and employment of electricity. Signatories 
(with one share each): *E. P. Plenty; E. P. Plenty, 
Jun. ; John Mason, Newbury, Berks ; Laurence Read, 
18, Hanover Street, W.; J. Clarke, Chieveley, Berks ; 


*Earl Russell (electrical engineer), Amberley Cottage, . 


Maidenhead ; *H. Wethered, Clifton, Bristol. The 
signatories denoted by an asterisk are the first directors. 
Qualification 50 shares ; the company in general meet- 
ing will appoint remuneration. Registered 29th ult. 
by R. Jordan, 120, Chancery Lane. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


“ Electrician ” Printing and Publishing Company, 
Limited.—The annual return of this company, made 
up to the 28th October, was filed on the 3rd inst. The 
nominal capital is £10,000 in £10 shares; 940 shares 
are taken up, 800 of which are considered as fully paid. 
Upon 140 shares the full amount has been called and 


paid. 


inst. 


- inst. The nominal capital is £250,000 in £1 shares, but 


_ shares held by him. 


-» matic coin-freed apparatus for imparting electric shocks, 


Woodhouse and Rawson Flectric Construction and 
Maintenance Company (Lancashire, Yorkshire and 
Cheshire), Limited.—The tinal winding up meeting of © 
this company was held on the 25th ult., when an ac. 
count was given, showing the manner in which the 
winding up has been conducted and the property of 
the company disposed of. The notice was filed on the 


_ Electric Tramways, Construction and Maintenance 
Company, Limited.—The annual return of this com- 
pany, made up to the 2nd July, was filed on the 3rd 


although the company has been in existence since the 
8th December, 1886, only seven shares have been taken 
up, and upon these no call bas been made or paid. 


Electric Wiring and Fittings Company, Limited,— 
An agreement of 24th ult., filed on the 5th inst., be- 
tween Latimer Clark, Muirhead & Co., Limited, and 
this company, provides for the cancellation of 1,500 
fully paid shares allotted to the former under an agree- 
ment of 22nd November, 1889. 


Atlas Engine Company, Limited (engineers, contrac- 
tors and electricians).—The statutory return of this 
company is made up to the 2nd September. The Ss 
nominal capital is £12,000, in £1 shares, but only seven 4. 
are at present taken up, and upon these the full amount ‘ 
been called and paid. Registered office, Poole, 

orset. : | 


Gordon Electric Traction Syndicate, Limited, —An 
agreement of 18th August between John Gordon, of 13, 
Nettleton Road, New Cross, electrical engineer, pro- 
vides for the purchase from him by the company of a 
system of electric street car traction, provisionally pro- 
tected on the 5th May, No. 6,083. The purchase con- 
sideration is £600 in fally paid £10 shares. Mr. Gordon 
is appointed managing director for two years, at a salary 
of £4 per week. — 


_ Sheffield Telephone Exchange and Electric Light 
Company, Limited.—An agreement of 9th September 
(filed 6th October) provides for the taking over, by this 
company, of the business carried on there by the com- 
pany in liquidation of the same title. The new com- 
pany will discharge the debts and liabilities of the old 
company, and shall adopt and perform all its contracts 
and engagements now binding. Every shareholder | 
other than Mr. John Tasker will be entitled to one new 4 
share, credited with £8 as paid up in respect of each £10 
share in the old company, and the said Mr. J. Tasker, 
in respect of each of 3,077 shares, with £8 paid up, sball 
have allotted to him, or his nominees, one share in the 
new company, credited with £8 paid up; and he un- 
dertakes to make no claim in respect of 2,000 fully paid 


Plymouth and District Pulsion Telephone.—The 
statutory return of this company, made up to the 25th 
ult., was filed 29th ult. The nominal capital is £4,600, 
in £1 shares. 4,150 shares are taken up, upon 3,100 of 
which ls. per share has been called, and upon £1,050, 
3s. per share. The calls paid amount to £3,257 10s. 


Woking Electric Supply Company, Limited,—The 
annual return of this company, made up to the 
19th ult., was filed 24th ult. The nominal capital is 
£20,000 in £5 shares. 2,067 shares are taken up, 2,000 
of which are considered fully paid. Upon 60 shares 
ds. per share has been called, and upon seven shares ~ | 
ae has been called, the calls paid amounting to 

8. 


Nonpariel Electric Syndicate, Limited.—An agree- 
ment of 21st ult. (filed 27th ult.) with J. Tarbottom 
Armstrong, of 8, Suffolk Lane, and J. Mason, of 28, 
Cardigan Road, Bow (the vendors), provides for the 
purchase by the company of the letters patent No. 1,757, 
dated 12th October, 1880, relating to an improved auto- | 


together with the machines and appliances belonging 
to the vendors. The consideration is £4,C00, half in 
cash and half in fully-paid shares. 
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CITY NOTES, REPORTS, MEETINGS, &c. 


Fowler-Waring Cables.— Meetings of electrical com- 
panies have been prolific during the past few days. Fowler- 
Waring Cables shareholders dropped in to their annual meeting 
to ascertain the date of probable dividends. The chairman met 
them with statements of delays (not specified), which were now 
overcome. A good factory had been secured, an able 
was running it, and the directors expected that from that day 
there would be nothing but plain sailing. It is a remarkable fact 
that the position of a company looks brighter and sounder on the 
day of the annual meeting-than at any other subsequent or 
previous period. Shareholders were invited to view samples of 
work at the London office, and the machinery at the works. If this 
were done, it was said, they would recognise the sound basis on 
which the company rested. It is to be hoped, and we believe, that 
there is a sounder foundation than samples and machines. In the 
course of the meeting it was remarked that the board of directors, 
which is certainly a large one, ought to be reduced. It is said that 
one member, Colonel North, is so impressed with the capabilities 
of his colleagues that he has not deemed it necessary to put in an 
appearance at any single board meeting this year. 


The Electric Construction Corporation.—This cor- 
poration held its first annual meeting on Monday. The chair- 
man (Sir H. Mance) remarked that the company possessed 
patents of undoubted value, which, although undeveloped, would, 
in the hands of subsidiary companies, now formed, prove a solid 
source of income. Upon paper their transactions looked very 
flourishing indeed, but he hoped shareholders would support the 
policy of the directorate in the decision not to apply any profits of 
the sales of patents to the credit account until the patents had 
been written off. They were carrying on, at Wolverhampton and 
Millwall, continuous experiments. A notable one was the ex- 
traction of phosphorus by means of electricity. _ In view of the 
progress of electric lighting in England, and probable contracts, 

was decided, in order to secure increased business, to make an 
issue of £100,000 of debentures bearing six per cent. 


Reuter’s Telegram Company as an Advertising Con- 
cern.—Reuter’s Telegram Company is taking advantage of that 
clause of articles of association which enables any commercial 
undertaking to make money out of business, as widely different 
as the supply of public electric lighting and the washing of private 
linen. It is intended to take up an international advertising 
agency by means of their cables. 


The National Telephone Company ; another Magna 
Charta.—The National Telephone Company will pay, in a few 
days, a dividend of 5 per cent., which is the last before the ex- 
piry of the patents held by it and its predecessor with peculiar 
injudiciousness for a good many years. During this period, their 
bearing towards customers has slowly, if silently, created a host 
of enemies, whose ill feeling and bitterness may have great in- 
fluence on future developments of this concern. The company’s 
position is analogous to that of King John, and the charter of 


liberty for the users of the telephone may be said to date from 


July of 1891. 


The Gülcher (New) Electric Light and Power Com- 
pany, Limited.—The report of this company and balance-sheet 
to June 30th, 1890—nearly six months after date—are to hand. 
An important feature mentioned in the report is that the 10 per 
cent. debentures, of which class only £400 at present remains un- 
redeemed, has been paid off. We notice that a detailed profit and 
loss account will be submitted to the shareholders at the general 
meeting. As the balance from this account (£201 17s. 7d.) is 
given in the balance-sheet, it is difficult to see why so long a 
period should elapse before the detailed statement is ready. The 
directors state that the heavy interest payable on the second 
mortgage debentures has alone prevented the payment of a divi- 
dend, and now that these are practically cleared off, we hope that 
= year’s account will prove even much more satisfactory than 

e last. | 


The Fowler-Waring Cables Company, Limited, 


Tux first annual report of the Fowler-Waring Cables Company 
was presented to the shareholders on Friday last. At the time of 
the statutory meeting they hoped that the buildings and 


machinery would be completed in spring or early summer, but 
there were so many une delays, that only within a recent 
has it been possible to execute orders at North Woolwich. | 
he directors regret that in consequence of these delays they are 
unable to present a favourable balance-sheet, but they are glad to’ 
be able to state that the work is now proceeding well, they 
look forward with contidence to the future. 
_A transfer of the work from Leeds has been effected, and a por- 
tion of the plant has been taken over, in accordance with the 
ave made with Messrs. John Fowler and Company (Leeds), 


The following is the general r’s report :—Since assuming 
the management of the ey in the ing of July, I have 
been mainly occupied with the organisation and equipment of the 
factory, which is now on a thoroughly good rat End Many 


of the machines, which are of a particularly light construction, 


were, unfortunately, tr rt from America, and the 
ave 


repairs and renewals somewhat tedious, and havé neces-. 
sarily involved considerable delay. They are now, however, in 
rique they are highly efficient machines, and it is doubtful if 
eir working capacity is rivalled in this | | 
In the selection of suitable foremen for the various departments, 
I have been specially fortunate in securing the services of a 
number of men of long experience in cable manufacture, and the 
oat of the work now produced is most favourably commented 
upon by all who have used or seen our cables. Although the 
orders completed to date do not represent a very large sum, 
they are still significant as opening business in all the important 
branches of electrical engineering, and in no case is there a failure 
recorded against our company. oe 
In telephony, we have manufactured a number of important 
cables for the National Company, and one composed of 50 wires is 
now being laid in thetunnels of the Metropolitan Railway. In cost 
and efficiency, I believe we can easily distance all our rivals in 
telephone cables, and there must be an immense development in 
the immediate future of underground telephone systems. | 
In telegraphy, we have hadopening orders from several of the 
leading railway companies, and our ects with the Post Office 
Telegraph Department. are exceed y good. We have also — 
fulfilled trial orders for several:of the Colonial Telegraph Depart- 
ments, and our reports from thém ‘foreshadow future business. 
The branch of electrical engineerifig. which is at present com- 
manding most attention is the transmission of power, and it is 
satisfactory that only our cables are employed in the new City 
oe South London Subway, which is the first electric railway in 
In pire À lighting, we have a constautly-increasing business, 
but it is here we meet with the keenest competition. The use of. 
lead-covered cables will greatly extend when their value becomes 
more widely known. Rubber covered wires, however, are often 
specified to the exclusion of all others, and we think it advisable’ 
to meet the large demand for these conductors, and my arrange- 
ments for the manufacture of these are almost complete. It is 
our intention to manufacture all classes of electrical conductors, 
and we are also prepared to contract for carrying out electrical 
operations of every description. 


Every year marks a steady advance in the progress of the elec- 
trical industries, and I am confident that we have ah impor- 
tant share in the eh. ve of the future. Our factory is 
splendidly situated, and admirably adapted to our requirements. - 


At the meeting the Chairman (Mr. W. Fowler) said that 
when he had met the shareholders a year ago he had certainly 
anticipated that they would make further progress during 
that period than had fe to be the case; but they ha 
met with une delay, and were consequently not so forward 
has they had hoped to be. He was glad tw tell them, however, : 
that they had now a factory in most excellent order, and woul 
be able to do a large and profitable business in future. They had, 
too, and had had for some months past, a most excellent manager, 
who resided in the factory, and was uently able to exercise 
a continued supervision. He would like any shareholder who felt | 
any doubt about the company to b yd down and look over the fac- 
tory ; he thought he would agree that the position was a good one, 
the machinery excellent, and the work of the most superior 
quality. As to the quality of the work, an inspection of the 
samples to be seen at their offices in Queen Street would satisfy 
anyone that it was of the most excellent character. With regard 
to the condition of the comipany’s business, the report—combining 
as it did both the managers’ and directors’—stated that so clearly, 
that it was needless for him to add to it. He would say, how- 
ever, that as the directors had made no profits for the shareholders 
(perhaps they ought not to have expected any the first year) they 
had taken no fees, although they had done a great deal of hard 
work, and had had à great deal to think about. 

The report was seconded and carried nem. con. 

On the motion to re-appoint the auditors, a shareholder objected 
to the amount of fees (50 guineas per annum) which they received, 
and it was finally resolved that ‘though they should be re- 
appointed, that the directors should confer with them and en- 
deavour to obtain a reduction. 

The same shareholder thought that seven directors were too 
many for so small a company. It would be most invidious for 
him to single out any individual, but he’ ort that the board 
would themselves consider this matter, and t when next the 
company was assembled there would be asmaller directorate. 

The sual vote of thanks concluded the meeting. 
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The Electric Construction Corporation. 


Tue first ordinary general meeting of this corporation was held at 
Worcester House last Monday. | | 

The Secretary read the notice convening the meeting, and also 
the auditors’ report. 

The Chairman (Sir Henry C. Mance), in going through the 
accounts, said that the £4,061 on account of apportionment of 
profit between the vendor and the corporation, which appeared on 
the credit side of the profit and loss account, represented the 
amount which, after liberal deductions for depreciation, cost of 
experiments, &c., the auditors certified as profits belonging to 
capital, and that, although they had taken over the benefit of the 
work of the company from September, 1888, they were not allowed 
to account as revenue any profits made before the date of theincor- 
poration of the company, but they would understand that though 
they had not these earnings set out as profits, they had them in 
the increased value of the business. The items works, sales, and 
expenses spoke for themselves, and he had only one remark to 
offer—that, in working out the rate of profit, they should deduct 
a considerable part of the £14,000 charged as head office expenses, 
for these.expenses covered a period of nearly 16 months—not 
merely 12. In connection with the interest upon temporary loans, 
it ‘been necessary to obtain temporary advances from their 
bankers in order to coinplete the agreement with the vendors. 
Part of it might have been charged to i but the directors 
had thought the placing of the affairs of the company upon à 
sound financial basis was of more importance Than the 
presenting a more favourable balance-sheet. Speaking .of 
the expenses they had been put to for advertising, the 
chairman said they would easily understand that adver- 
tising must always be a serious cost. Considerable expense, 
too, had been incurred for sent to the Edinburgh 
Exhibition, which was practically another form of advertising, 
and in pursuance of a policy of being always on the safe side, and 
of remembering that returned goods were often much depreciated 
in value, they had written the expense entirely off their books, so 
that if anything came into the funds from it it would be all profit. 
When the corporation had taken over the business there had been 
foreign patents of undoubted but of undeveloped value. The 


patent fees themselves were a heavy charge, whilst the income 


- was nominal, The directors had realised these foreign patents by 


handing them over to subsidiary companies and accepting pay- 
ment in shares. E iments were constantly being made at 
their works at Wolverhampton and Millwall, and the chairman 
anticipated that before very long they would be possessed of a 
means of obtaining phosphorus by means of electricity. It might 
be in the minds of some of the shareholders that the aluminium 
process had been entirely revolutionised by the application of 
electricity, and he saw no reason why it should not be so with 
phosphorus. ‘Turning to the balance sheet, he regretted that - 
calls in arrear should form so large an item, but they had been 
passing through a very difficult and trying time in the City, 
and many gentlemen had had great difficulty in meetin 
the calls made upon them. Liabilities to trade accounts ineladed 
a substantial sum in reserve, which they were not likely to be 
called upon to use, and the liabilities to capital account were 
almost paid off, though there were still considerable liabilities for 
the Bushbury works, and other matters, in course of settlement. 
Their contract for the equipment of Rathbone Place and Man- 


chester Square stations was now almost complete, though there 


was à responsibility for the running of the machinery which would 
not disappear for some time tu come. With regard to contingent 
liabilities for calls made by the subsidiary companies, there was 
not much likelihood of their becoming actual liabilities, except in 
case of such a development of the business of these subsidiary 
.companies as would be a matter of congratulation to themselves. 
Turning to the credit side, the purchase money, £397,300, had 
been reduced by stock, book debts, &c. This was merely a matter 
of book-keeping, for the items appeared lower down; but the 
further reduction of £100,000 for licenses and sales was not a 
matter of book-keeping, a fact on which they might congratulate 
themselves. Their capital expenditure since the acquisition of the 
business had been practically limited to the laying out of the. new 
Bushbury works, the cost of. which had been greater than was 
originally contemplated ; but they had felt themselves bound to 
be liberal in this direction for the sake of the increased 
facility in turning out work, for while they warmly desired 
to make peo out of the subsidiary companies, they 
must look for future dividends to their manufacturing profits, 
and their business was to put their company into the 
foremost rank, as they had endeavoured to do. While 
on this subject, it was not enough to have a reputation for 
turning out good work—that they had—they must have a repu- 
tation for turning it out with despatch. During the past year 
they had been obliged to refuse orders because they could not 
guarantee delivery within the time appointed; but now they had 
a factory at their disposal, which would enable them to meet all 
the requirements likely to be made in the future, as the share- 
holders would agree if they would go down and see it for them- 
selves. Looking at the numerous applications made all over the 
country for provisional orders, and the progress already made by 


the different supply companies, they could have no doubt for the °' 


future of the electric light ; but greatas was this field, he thought: 
it likely to be eclipsed by the demand made for electricity for other 
ar meng! In America, the motor industry was greater than the 

ghting industry. In this matter they were not only better, they 
were cheaper than any of their rivals. If any of the share- 


holders should visit their works at Bushbury they would find how 
thoroughly the directors believed in the future transmission of 


power by electricity for all the machinery there was worked by — 
power communicated electrically. They had been disappointed in 


the matter of train lighting, and gentlemen who owned shares in 


railways were urged to bring pressure to bear upon their directors, - 


but they had been more fortunate with electric traction, for a 
series of electric tramcars had been established at Birmingham, 


‘where they were now working in a very satisfactory manner, and 


this he hoped was only the first of a long series of installations to 
be made all over the country. Seeing these installations coming, 


and having regard to the necessary expenditure on new works, 


he thought the time had now come to ask for more capital. They 


a to issue the sum of £150,000, in 6 per cent. debentures. 
ey had postponed this as long as possible, but they thought 
now they would be neglecting the interests of their shareholders 
if they did not make the issue at the very latest early next year. 
They hoped these debentures would be mainly taken up by the 
shareholders, while as for the directors they were quite signes | to 
take up more than their share. There would, however, be a public 
issue in order to get a quotation on the Stock Exchange. 

Some shareheldlers having spoken criticising the action of the 
directors in selling so large a part of their business to subsidiary 
companies, as turning into a company promoting what should be 
a manufacturing concern, and one of them having asked whether 


this had anything to do with the retirement of Sir Douglas 


Fox, 
Mr. J. Spencer Balfour stated in reply that there was no reason 
whatever for the retirement of Sir Douglas Fox except the one he 
himself assigned, namely, that he had not time to attend to the 
affairs of the company. As to the policy of the board in selling 
their business to subsidiary companies, it was the wisest course to 


_ adopt, because it enabled them to give their attention to manu- 


facturing, which would otherwise be neglected. As to the rate of 
interest—6 per cent.—which was proposed to be paid upon deben- 
tures, this was the usual rate, but the debentures could easily be 
issued at 5 per cent. if the shareholders in the corporation would 
take them at that rate. ake, 

The adoption of the report having been moved, seconded and 
carried, the question of the reappointment of the retiring directors 
came up for discussion. Sir Daniel Cooper, with Messrs. Balfour, 
Courtenay and Dibley were reappointed, and Mr. Mander proposed 
that Mr. Thomas Parker, the managing director of the company, 
take the place of Sir Douglas Fox, resigned. This was opposed 
by Sir Daniel Cooper and some shareholders on the ground that 
a seat at the ces -d would be incompatible with his present position 
: servant of the corporation, and the motion was finally with- 

awn. 

The auditors were then re-elected, and a vote of thanks to the 


chairman and board concluded the meeting. 


Reuter’s Telegram Company, Limited. | 


On Saturday last, at 12, a special general meeting of the come 


pany was held at their offices in Old Jewry. The secretary read 
the notice convening the meeting, and two resolutions, the first, 
that the company’s capital be increased to £100,000; and the 
second, altering the provisions of the memorandum of association 
and giving the company power to carry on the business of adver- 
tisement contractors and agents. 


The Chairman (Sir J.C. D. Hay) remarked that the two reso- 


lutions were interdependent upon one ancther, and that unless 
both were carried the other one would be inoperative. Proceed- 
ing, he said that : Before moving the adoption of the resolutions, 
he would explain the objects in view in asking an extension of the 
powers of the company and an increase of capital. They must 
not suppose that the present capital was insufficient for the exist- 


ing business. True, they had to incur considerable expense in 


keeping abreast with the growing demands for telegraphic in- 
telligence, but at present their capital was adequate, so far as 
it was necessary to provide agents and correspondents with funds ; 
and though it might be found advisable in the interests of 
their subscribers to supplement existing services with special 
-accounts of remarkable events, trials, fires, &c., on a larger 
scale than had been hitherto considered necessary, yet these 
would be the subject of further consideration in conjunc- 
tion with the newspapers themselves, and would, no doubt, 
be met by the contributions which would recoup the outlay. 
The primary object of the proposed alteration in their me- 
morandum of association, and the increase of their capital, 
was to enable them to undertake the business of collecting adver- 


' tisements for the newspapers, who were their supporters. Their 


organisation was particularly adapted for this class of business, 
and the idea had been long entertained by their managing 
director, who had not failed to notice the great expansion of adver- 
tising of late years. The law had until recently regarded a 
memorandum of association as unalterable ; but during last session 
an Act was passed empowering companies, under the sanction of 
the High Court, to enlarge the sphere of their operations, of which 
power they proposed to availthemselves. It was obvious that with 
agencies in all the capitals of the world who were brought into 
direct communication with the newspapers, that the company h 


_ exceptional means of establishing an international advertising 


business on a large scale, with immense advantage to their sub- 
scribers. Some apprehension had been expressed in certain 
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| apr detrimental to the telegraphic services, inasmuch as the ” facturing loss of £1,417 6s. 6d. in the preceding year, must be re- 


tter had to deal with-financial affairs, and many things that 
advertisers might influence ; but he would point to their reputa- 


tation, and ask if it were likely that the directors would commit 


the suicidal folly of allowing any advertiser to influence the 
impartiality which had characterised their service since its 
creation. Asa safeguard, however, it was proposed to keep the 
telegrams strictly apart from the advertising branch, which 
would be managed by a: separate staff in separate offices. 
They were sanguine that the new business would be found 


a good source of revenue, but shareholders must not look . 


for increased dividends at the commencement. The organi- 
sation of an international business took time, and could 
only be accomplished after much negotiation ; but they had taken 
preliminary steps abroad in conjunction with the largest adver- 
tising agency on the continent, and as soon as the shareholders’ 
consent was obtained, and the sanction of the High Court obtained, 


they would be ready to start the new machinery. In addition to — 


advertisement business, they believed it might be found profitable 
to undertake telephonic and other services, and to extend their 


business in many directions, now barred by their restricted memo- 


randum of association. 
The Chairman then put: the resolutions, which were seconded 


by Baron de Reuter, and carried nem. con. Another meeting will 
be held, in accordance with the Act, on the 28rd, to confirm them. 


The Ward Electrical Car Company, Limited. 
Tue first annual general meeting of this company took place at 
the depôt, 12, Dacre Street, Westminster, on Wednesday, the 3rd 
December, 1890, Mr. E. R. Cummins in the chair. 
The Chairman reported that the details of the contract for the 
construction of the first line of omnibuses, and for the charging 
station, had now been finally settled with the Electric Construc- 
tion Corporation, Limited, and that the work will be at once pro- 
ceeded with ; also that the Board intended, as soon as this liue is 
running, to form a sub-company for. London, to take over the 
station and omnibuses, and to work a large line of vehicles ; that 
the various authorities concerned view with great interest the 
' pending introduction of electrical carriages on the streets of 
ondon ; and that it is intended to form sub-companies for other 
e Managing Director then ing just received an 
order for an pe Jo van for trade abe g thom a firm who 
intend introduce them, that an important tramway 
company practically concluded to place a contract with this 
company. | | 


‘The Gülcher (New) Electric Light and Power 
Company, Limited, 


Tue directors in their report state that they have pleasure in pre- 
senting to the shareholders the balance-sheet for the 12 months 
ending 30th June, 1890. tas | 
It will be observed that the preference capital of the company, 
which on the 30th June, 1889, consisted of 12,277 preference 
shares, having £12,241 1s. 4d. paid up, consisted on the 30th 
June, 1890, 50,000 preference shares, having £30,797 8s. paid up. 

_ It will also be seen that the £10 per cent. 2nd debentures, which, 
on the 30th June, 1889, amounted to £8,862 10s.; and which, at the 
date of the last report, had increased to £16,000, were on the 30th 
June, 1890, reduced to £400. . | 


This satisfactory alteration of the capital account is mainly due . 
to the response made by a limited number of shareholders to the © 


promperees issued on the 1st January last, inviting subscriptions 
or the then unissued preference shares. : | 

The central stations for the public lighting of Wellington, New 
Zealand, upon which, on the 30th June, 1889, the company had 
expended £9,598 183. 8d. were shortly afterwards completed. On the 
30th June, 1890, this important installation stood as a debtor in 
the company’s books for £13,486 18s. 3d., since which time the 
amount has not been in sd. : 

The directors, in their last report, pointed out to the share- 
holders that the commercial success of this undertaking 
would depend entirely upon the provision of further capital for 
private lighting. They concluded, however, after careful consi- 
deration, not to lock up so large a portion of the newly-subscribed 
capital as would be necessary to enable the company exclusively 
to provide for this private lighting. A well-supported syndicate 
has accordingly been formed, which will not only provide for the 
private supply of the town but will ultimately take over this com- 
pany’s business in New Zealand, together with the benefit of the 
contract for public lighting, entered into between this company 

and the Mayor and Corporation of Wellington. : | 

The particulars of the contract between the New Zealand Elec- 
trical Syndicate and this company, and of other contracts under- 
taken and carried out during the past year, will be supplied at the 
general meeting, when a detailed profit and loss account will also 
be submitted to the shareholders. 

In the autumn of last year this company contributed towards 
the registration of “The: South-Western District and ‘Thames 


Valley Electricity Supply Company, : Limited” from which the 


directors have reason to anticipate. results. - 
The gross manufacturing profits for the year ending 30th June, 
1890, amounted to £3,097 2s. 4d., which; compared with the manu- 


December 6th, 1890. 


garded with satisfaction. | 

The heavy interest payable on the second mortgage debentures 
er all of which, however, have been now paid off), has alone pre- 
vented the declaration of a dividend. Since the last general meet- 
ing Mr. Binswanger has resigned his seat at the board. The 
directors, under the powers conferred on them by the articles of 
association, recently elected Mr. C. 8. B. Hilton, a large share- 
holder, to assist in the direction of the company. Mr. De Castro 
and Mr. Hilton retire from the board, but, being eligible, offer 
themselves for re-election. | | 

Mr. Russell Day, the auditor appointed at the last yeneral meet- 
ing, also retires, but offers himself for re-election: | 


Tue BALANCE SHERT, June 30TH, 1890. | 


- To capital, authorised _... 70,000 0 0 : 
Issued 20,000 Deferred shares of £1 
ee each, fully paid ... 20,000 0 0 
» 12,277 Preference Shares of PAS 
* £1 each, 20s called up 12,277 0 0 
» 97,723 Preference Shares of | 
_ £1 each, 7s. 6d. called 
70,000 (£26,423- 2 6 | 
| Less unpaid : 2,942 5° 4 
£23,480 17 2 
- Add calls paid in advance … 7,316 10 10 — 
First 30,797 8 0 
To £6 cent. Fi ortgage a 
Debentures. 8,000 0 0 
» £10 per cent. Secon ortgage — : 
Less paid off ... 9000 0 
Bills payable‘ ... 398 16 7 
Creditors as under :— | 
Interest on Debentures... 189 7 10 
Rent, Rates and Taxes  … 56 19 3 
Directors’ Fees 236 15 10 
: —— 3,867 8 5 
» National Provincial Bank of 
England, Limited ..  ... 2,493 7 3 
£45,952 0 3 
» Surplus at 30th June, 1889 … 405 13 10 
 ,\ Balance from Profit and Loss 
Account ... 201 17 7 
| ae 203 16 3 
£46,155 16 6 
By Preliminary Expenses, Balance 
from June, 1889... sa as 800 0 0 
Add Brokers Commission, &c. 1,600 0 0 
£2,400 0 0 
Less written off ... én 400 0 0 
2,000. 0, 0 
» Plant (as valued) ile vi 7,082 18 6 
» Stock in England (as valued)... 17,766 1 6 
 y, Stock in New Zealand (at cost) | 1,048 6 3 
» Installation at Wellington, N.Z. . 
(at cost) one ie ses 13,486 13 3 
» Trade Debtors ... se 4,680 17 4 
» Bills receivable ... 69 8 9 
» Cash in hand ... 
£46,155 16 6 


I have examined the above balance-sheet with the books and 
vouchers at the offices of the company, and J hereby certify the 
same to be correct. 7 
| Russezz Day, Auditor. 


TRAFFIC BECEIPTS.. 


The Brazilian Submarine Telegraph Company, Limited. The trafic receipts for 
‘ the week ending November 28th were £6,363; and for the week ending 
December 5th were £5,955. 


The Great Northern Telegraph Company, Limited. The receipts for the month of 


November amounted to £23,600; 1st January—30th November, 1890, £256,400 as 
against £252,400for the corresponding ths of 1889, and £250,200 for the corre- 
_ sponding months of 1588, : 
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SHARE LIST OF ELECTRICAL COMPANIES. 


| Closing Closing |, Business done 
Amount Name. ‘Share. ( | hint 
250,0001| African Direct Telegraph, Ltd., 4 p. c. Deb. Regd. and Boarer 100 
84,500 . 0. p. c. 
75,0001 Do. do. 5 p. c. 2nd Series, repayable J Tune, 1996: 100 
63,416 | Brush Electric Ordinary, Nos. 1 to 63,416... 8 - 
63,416 Do. Preference, Nos. 1 to 63,416 ‘bs 2 
$7,216,000 Commercial Cable, Capital Stock ... $100 eee | 04 
224,850 | Consolidated Telephone Construction and Maintenance, ‘Ltd. . 14/- T | aan , 
20,000 | Crompton & Co., rer 7 p. c. Pref. cran Nos. 1 to 20 000 Stock 114 19 i 12 
6,000 Do. do. 10p.c. Preference 10 Si 4 in | | 
6,090 Op.c erence... | 
0,000 6 p.c feren | 
Be rt Mortgage Gr Aug. 1808 Stock 103 —106 104 — 107 1054 105} 
1,290, | s 
"250,000 Eastern ustralasia and China Telegraph, Limited 10 145 1333 
320,0001} Do. 6p. c. Debentures, repay. February, 1891 100 101 — os 
| Do. 6p.c. (Aus. Gov. Sub. ), Deb., gen red. ann. drgs. 1 100 102 —105 102 —105 
91,8001 1 to 1,049 3,976 to 4, | | Er 
325,2001| Do. do. Bearer Nos. 1,050—3,975 and 4,827—6,400 … | 100 | 102 —105 102 —105 
1 Eastern and South African Tel., Ld., 5 p. c. Mort. Deb., 1900 } 100 101 —104 101 —104 
145,800 { _ redeem. ann. drawings, Registered Nos. 1 to 2,343 ager : 
198,2001 D 0 PA to bearer, Nos. 2,344 to 5,500 | . 100 101 —104 101 —104 ee 
201,6001 .c. Mort. Debs. Nos. 1 to 2,016... 100 
45,000 | Electric mited, Nos. 101 to 45,100 10 & 7i— 8} 83,| 8% 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 ... rd | 
70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 1 to 70,000 … 2 33— L : + ; 313 
67,385 | Elmore’s Wire Mfg., Ld., Nos. 1 to 67,885, issued at 1 pm. all pe. |. 2 14— aa 1 be 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 ay 24— 
180,042 do. 6 p. Cc. Preference eee eee eee 10 16} 1 : 16} 1 16 ié 
150,000 | Great Northern Tel. Company Copenhagen ode 10: ts 
15,0001 do. § 5 p.c. Debs. issue of 1881) 100 Ex | 
280,009! Do. do. do. issue of 1883) ...| 100 “4 
9,384i| Greenwood and it Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 … | 10 | 114— 12} ee a 
5,3341 Do. 7p.c umulative Preference, Nos. 2,667 to 8,000 10 li 12 1i— 12} | 
41,800 | India-Rubber, Gutta-Percha and «1 Works, Limited . 10 18 GE 18j;— 194 | 193 | 18% 
200,0001 Do. do. 4} p.c 100 + 101} 
17,000 Indo-European Telegraph, Limited... x 25 35 — / | = 87. 
11,334 Okonite, Ltd, Ordinary Nos. 22,667 84,006 (£10 p.) 10 
11,334 do. Nos. 5,667 to 17,000 10 10 10 
109,000 0 c tures 
43,900 |*Metropolitan Electric Supply, Limited, N 08. 6,101 to 50,000 £8 pd. 10 + 2 T — 73 + 74 7 
__ 488,984 | National Telephone, Limited, Nos. 1 to 488 984 ed 5 4— 43 45 4h |  4i 
15,000 Do. 6 p. c. Cum. 1st Preference .. 10 | _— 123 123— 124 | 124 
15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only yl 10 _ 9i— 104 _9i— 104 10 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid 4: _ Be le 
9,000 | Reuter’s, Limited ae 8i— 9. 8i— 9 8} et 
209,750 South of England Telephone, Ltd. Ordinary, Nos to 2,000 006 1 | 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 Los only paid) 5 2i— 3 2i— 3 ‘ 
3,381 | Submarine Cables Trust _.. ‘as Cert. | 108 —112 108 —112 199} . 
78,949 | Swan United Electric Light, Limited ... (£34 only paid) 5 44— 6 4} 5 4g nl 
37,350 las “4 Construction and Maintenance, Limi 12 43 — 46 43 — 45 445 4 
150,0C01 do. Fare 4 p. c. Bonds, red. 1894 100 100 —102 100 —102 
68,000 | United River Plate Telephone, Limited :.. 5 Si 4 3— 4 
146,1281 Do. do. 5 p. c. Debenture Stock... | Stock | 90 — 95 90 — 95 
3,2001 Do. do. § 7p.c. Debs., Nos. 1 to 1,000 100 
15,609 | West African Telegraph, Limited, Nos. 7,501 to 28,109 .. a 10 8i— 95 8i— 91 
290,9001 Do. do. ‘do 6p.c. ‘Debentures cise 100 98 —101 98 —101 
80,000 | West Coast of America Telegraph, Limited ‘is 10 3 43 Z2— 4 23 
150,000! Do. do. do. 8 p. c. Debs, repay. 1902 | 108 102 —107 101 —106 ae 
64,174 | Western and Brazilian Telegraph, Limited i sé 15 103— 114 10%— 11} 11 
27,673 Do. do. do. 5p.c.Cum. Preferred .. 63 63— 6} 64 
27,873 Do. do. do. 5 p.c. Deferred .. 74 — | 
200,0001 Do. do. do. 6Gp.c. Debentures “A,” 1910... 100 | 103 —106 103 —106 
250,000! Do. 6p.c. Mort. Debs., series “ B” of 80, red. Feb., 1910 _ 100 103 —106 103 —106 he 
88,321 | West India and Panama Te elegraph, Limited... ss 10 2j— 3 24i— 3% 3 
34,563 Do. do. do. Gp.c.lstPreference ...| 10 | 11}— 11} | 11}— 113 118 
4,669 Do. do. do, 6p.c.2nd Preference _... 10 11 — 12 11 — 12 
1,336,000 | Western Union of U.S. L el., 7 p. c. lst Mort (Building) Bonds $1,000 | 120 —125. 120 —125 
175,100 Do. do. 6p.c. Sterling Bonds 100 à 199 —103 09 —103 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to42, 953 (£3 only paid) 5 2} — 23 2}— 23 | 


* Subject to Founders Shares. . 


Latest PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Black}ool Electric Tramway Company, Limited, £10 (£64 paid), 74—7%.—Elmore Copper Depositing Priorities, 7 —74.—Elmore’s 

sé Tru Patent Copper Depositing, shares of £2 (issued at 10s. premium, £1 10s. paid, including premium, 2}—2}.—House-to-House 

Company (£5 paid), 43—54.—London Electric Supply Corporation, Ordinary ae paid), 14—24.—Manchester Edison and Swau 
Company, 4 £9 a paid) 11/- —13/--—Woodhouse & Rawson Ordinary of £5 (£2 10s. paid), 23-~2§.—Pureference, 4ÿ—44. 


Bang Kats Or Discount.—5 per cent. (4th December 1890). 
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DECEMBER 12, 1890.] 


THE TELEGRAPHIO JOURNAL AND 


‘THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.LE.E. 


| (Continued from page 682.) 


Time CONSTANTS OF ELECTRO-MAGNETS. 


I may here refer to some determinations made by M. Vaschy,* 
respecting the co-efficients of self-induction of the electromagnets 
of a number of pieces of telegraphic apparatus. Of these I must 
only quote one result, which is very 1 urrox ; it relates to the 
electro-magnet of a Morse receiver of the pattern habitually used 
on the French telegraph lines. 


L, in quedrants. 
Bobbins, separately, without iron cores 0°238 and 0°265 | 
Bobbins, separately, with iron cores... 1°65 and 1°71 
Bobbins, with cores joined by yoke, 


Bobbins, with armature resting on .. 
poles eee eee eee eee eee 10°68 + 


It is interesting to note how the perfecting of the magnetic circuit 
increases the self-induction. | 
Thanks to the kindness of Mr. Preece, I have been furnished 
with some most valuable information about the coefficients of self- 
induction, and the resistance of the standard pattern of relays, and 
. other instruments which are used in the British postal telegraph 
service, from which data one is able to say exactly what the time 
constants of those instruments will be on a given circuit, and how 
long in their case the current will take to rise to any given fraction 
of its final value. Here let me refer to a very capital paper by Mr. 
Preece in an old number of the “ Journal of the Society of Tele- 
graph Engineers,” a paper ‘“ On Shunts,” in which he treats this 
question, not as perfectly as it could now be treated with the 
fuller knowledge we have in 1890, about the coefficients of self- 
induction, but in a very useful and practical way. He showed 
most completely that the more perfect the magnetic circuit is— 
though, of course, you are getting more magnetism from your 
current—the more is that current retarded. Mr.. Preece’s mode 
of experiment was extremely simple ; he observed the throw of the 


the electrmagnet was opened by a key which at the same moment 
connected the electro-magnet wires to the galvanometer. The 


throw of the galvanometer was assumed to represent the extra- 
current which flowed out. Fig. 56 represents a few of the 


2238 


Fic. 56.—ELECTRO-MAGNETS OF RELAY, AND THEIR EFFECTS. 


results of Mr. Preece’s paper. Take from an ordinary relay a coil 
with its iron core, half the electro-magnet, so to speak, without 
any yoke or armature. Connect it up as described, and observe 
the throw given to the galvanometer. The amount of throw 
obtained from the single coil was taken as unity, and all others 
were compared with it. If you join up two such coils as they are 
usually joined, in series, but without any iron yoke across the cores, 
the throw was 17. Putting the iron yoke across the cores, to con- 
stitute a horseshoe form, 496 was the throw; that is to say, the 
tendency of this electro-magnet to retard the current was 496 
times as great as that of the simple coil. But when an armature 
was put over the top the effect went up to 2,238. By the mere 
device of putting the coils in parallel, instead of in series, the 
2,238 came down to 502, a little less than the quarter value which 
would have been expected. Lastly, when the armature and yoke 
were both of them split in the middle, as is done in fact in all the 
standard patterns of the British Postal Telegraph relays, the 
throw of the galvanometer was brought down from 502 to 
26. Relays so constructed will work excessively rapidly. 
Mr. Preece states that with the old pattern of relay having so 
much self-induction as to give a galvanometer throw of 1,688, the 
speed of signalling was only from 50 to 60 words per minute ; 
whereas, with the standard relays constructed on the new plan, 
the speed of signalling is from 400 to 450 words per minute. It is 
a very interesting a very interesting and beautiful result to arrive 
at from the experimental study of these magnetic circuits. 


* Cantor Lecture. Delivered before the Scciety of Arts, 
February 3rd, 1890. 


; os “ Bulletin de la Socté Internationale des Electriciens,” 
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galvanometer, when the circuit which contained the battery and 


Corzs versus Lona Conzs. . 


In considering the forms that are best for rapid action, it ought 
. te be mentione 


that the effects of hysteresis in retardi onanges 
in the magnetisation of iron cores are much more noticeable in 

case of nearly-closed magnetic circuits than in short pieces. 
Electro-magnets with iron armatures in contact across their poles 


will retain, after the current has been cut off, a very large of . 


part 

their magnetism, even if the cores be of the softest of iron. But 
so soon as the armature is wrenched off the magnetism acy Ano 
An air-gap in a magnetic circuit always tends to hasten demag- 
netieing. A ss circuit composed of a long air-path and a 
short iron-path demagnetises itself much more rapidly than one 
composed of a short air-path and a long iron-path. In long pieces 
iron the mutual action various parts in 

em any magnetisation ey possess ; hence they are 
less sendy demagnetised. In chart lions, where these mutual 
actions are feeble or almost absent, the magnetisation is less 
stable, and disappears almost instantly on the cessation of the 
magnetising force. Short bits and small spheres of iron have no 
‘“ magnetic memory.” Hence the cause of the commonly received 


_ opinion amongst 5 i engineers that for rapid work electro- 


magnets must have short cores. As we have seen, the only reason 
for employing long cores is to afford the requisite length for wind- 
ing the wire which is necessary for carrying the n circula- 
tion of current to force the magnetism across the air-gaps. If, for 
the sake of rapidity of action, length has to be sacrificed, then the 


coils must be heaped up more thickly on the short cores. The © 


electro-magnets in American patterns of telegraphic apparatus 
usually have shorter cores, and a relatively greater thickness of 
winding upon them, than those of European patterns. 


LECTURE Frsrvaky 10rx, 1890. 


ELECTRO-MAGNETIC MECHANISM. 


Tue task before me to-night comprises the following matters :— 
First, to speak of that particular variety of the electro-magnet in 
which the iron core, instead of being attached to the coils, is 
movable, and is attracted into them. Secondly, to speak of the 
modes of equalising the pull of electro-magnets of various sorts 
over their range of action. Thirdly, to describe sundry mechanisms 
which depend on electro-magnets. Lastly, to discuss the modes 
of prevention or diminution of the sparking which is so almost 
invariably found to accompany the break of circuit when one is 
using an electro-magnet. . 
Tue Coiz-AND-PLUNGER. 


First, then, let me deal with the apparatus wherein an iron core 
is attracted into a tubular coil or solenoid, an apparatus which, 
for the sake of brevity, I take the liberty of naming as the coil- 
and-plunger. Now, from quite early times, from 1822 at any rate, 
it was known that a coil would attract a piece of iron into it, and 
that this action resembled somewhat the action of a piston going 
into a cylinder—resembled it, I mean to say, in ing an ex- 
tended range of action. The use of such a device as coil- 
and-plunger was even patented in this country in 1846 
under the name of “a new electro-magnet.” Electro- i 
engines, or motors, were made on this plan by Page, and afterwards 
by others, and it became generally known as a distinct device. 
But even now, if you inquire into the literature of the text-books 
to know what are the peculiar properties of the coil-and-plunger 
arrangement, you will find that the books give you next to no in- 
formation. They are content to deal with the thing in very 
general terms by saying: here is a sort of rage fers. peek the 
core is attracted in. Some books go so far as to tell you that the 
pull is greatest when the core is about half way in, a statement 
which is true in one particular case, but false in a great many 
others. Another book tells you that the pull is greatest at a point 
one ‘centimetre below the centre of the coil, for plungers of all 
different lengths—which is quite untrue. Another book tells you 
that a wide coil pulls less powerfully than a narrow one, a state- 
ment which is true for some cases and not, for others. The books 
also give you some approximate rules, which, however, are v 
little to the point. The reason why this ought to receive m 
careful consideration is because in this mechanism of coil-and- 
plunger we have a real means not only of equalising, but also of 
vastly extending the range of the pull of the electro-magnet. Let 
us take a very simple example for the sake of contrasting the 
range of action of the ordinary electro-magnet with the range of 
action of the coil-and-plunger. ‘ 

Here are some numbers which are given in a paper with which 
I have. long been familiar, a paper read by the late Mr. Robert 
Hunt in 1856 before the Institution of Civil Engineers, and dis- 
cussed, with that eminent engineer, Robert Stephenson, in the 
chair. Mr. Hunt described the various types of motors, and 
spoke of this question of the range of action. He recounted 
some experiments of his own in which the following was 
the range of action. - There was a horse-shoe electro-magnet which 
at a distance zero—that is, when its armature was in con- 
tact—pulled with a pull of 220 lbs.; when the distance was 
made only --#-th of an inch (4 mils), the pull fell to 
90; and when the distance was increased to 20 mils (4,th of an 
inch), the pull fell to only 36 lbs. The difference from 220 to 36 
was within a range of ;,th of an inch. He contrasts this with 
the results given by another mechanism, not quite the simple eoil 
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and plunger, but.a re a _electro-magnet brought out about 


the year 1845 by a Dane g in Li named Hjorth, where- 
ir ont of truncated cone of iron (tig. 57), with coils 
‘wound upon it—a hollow electro-magnet, in fact—was caused to 


act on’ wither elevbro-magnet,one ‘being caused to plunge into 
the other. Now we have no’information what the-pull was at 


Fig. 67.—Hsérrn’s Mecuanism. 


distance zero with this curious arrangement of Hjérth’s, but at a 
distance of 1 inch the’ pull (with a very much larger apparatus 
than Hunt’s) was 160 }bs., the ee at 3 inches was 88 lbs., at 
5 inches 72 lbs. Here, then, we have a range of action going not 
over th of an inch, but over 5 inches, and falling not from 220 to 
36, but from 160 to 72, obviously a much more equable kind of 
range. At the Institution of Civil Engineers on that occasion, a 
number of the most celebrated men, Joule, Cowper, Sir William 
Thomson, Mr. Justice Grove, and Professor Tyndall discussed 
these matters—discussed them up and down—from the point of 
view of range of action, and from the point of view of the fact 
that there was no means of working them at that time except by 
the consumption of zinc in a primary battery; and they all came 
to the conclusion that electric motors would never pay: Robert 
Stephenson summed up the debate at the end in the following 
words :—“ In closing the discussion,” he remarked, “ there could 


be no doubt from what had been said that the application of . 


voltaic electricity, in whatever shape it might be developed, was 
entirely out of the question commercially speaking. Without, 
however, considering the subject in that point of view, the 
mechanical applications seemed to involve almost insuperable 
difficulties. The power exhibited by electro-magnetism, though 
very great, extended through so s a space as to be practically 
useless. A powerful magnet might be compared, for the sake of 
illustration, to a steam engine with an enormous piston, but with an 
exceedingly short stroke; such an arrangement was well known to be 
very undesirable.” 
_ Well, from the discussion in 1856—when this question of the 
length of range was so distinctly set forth—down to the present, 
there have been a large number of attempts to ascertain exactly 
how to design a long range electro-magnet, and those who have 
succeeded have, as a general rule, not been the theorists ; rather 
they have been men compelled by force of circumstances to arrive 
at their result by some kind of—shall we call it—‘‘ designing eye,” 
by having a sort of intuitive perception of what was wanted, and 
ing about it in some shim and ready way of their own. Indeed, 
am afraid had they tried to get much light from calculations 
based on orthodox notions respecting the surface distribution of 
magnetism, and all that kind of thing, they would not have been 
much helped. There is our old friend, the law of inverse squares, 
which would of course turn up the first thing, and they would be 
told that it would be impossible to have a magnet that pulled 
equally through any range, because the pull was certain to vary 
inversely according to the square of the distance. I notice that, 
in a report of my second lecture in one of the London journals, I 
am announced to have said that the law of inverse squares did not 
apply to electric forces. I beg to remark that I have said no such 
ing. It is well to be precise as to what one does say. There has 
been a lively discussion going on quite lately whether sound 
varies as the square of the distance—or rather, whether the 
intensity of it does—and the people who dispute on both sides 
of the case do not seem to know what the law of inverse 
squares means. I have also seen the statement made last 
week in the columns of the Times by one who is supposed 
to be an eminent authority on eyesight, that the intensity of the 
colour of a scarlet geranium varies inversely with the square of 
the distance from which you see it. More utter nonsense was 
never written. The fact is, the law of inverse squares, which is 
a perfectly true mathematical law, is true not only for electricity 
but for light, for sound, and fcr everything else, provided it is 
applied to the one case to which a law of inverse squares is applic- 


able. That law is a law expressing the way in which action ata 
distance falls off when the thing from which the action is pro- 
ceeding is so small compared with the distance in question that it 
may be regarded asa point. The law of inverse equares is the 


_ law universal of action proceeding from a point. The music of an 


orchestra at 10 feet distance is not four times as loud as at 20 
feet distance ; for the size of an orchestra cannot be regarded as 
a mere point in comparison with these distances. If you can con- 
ceive of an object giving outa sound, and the object being so small 
in relation tothe doticee at which you are away from it, that it is 
a point, the law of inverse equares is all right for that, not for the 
intensity of your hearing, but for the intensity cf that to which 
your sensation is directed. In no case, however, are sensations 


‘absolutely proportional to their causes. When the magnetic 
action proceeds from something so small that it may be regarded . 
a8 à point compared with the distance, then the law of inverse 


squares is necessarily and mathematically true. 

You may remember that I produced an apparatus (fig. 27) 
which I said was the only apparatus hitherto devised which 
did directly prove experimentally the law of inverse squares for 
the case of a magnetic pole. There was in it a pole, virtually a 
point at a considerable distance from a small magnetic needle, 
which was also virtually a point. .. | 

The law of inverse squares is true ; but it is not what one works 
with when one deals with electro-magnets having ends of a visible 
size, acting on armatures themselves of visible sizes, and‘ quite 
close to them. If you take a case which never oceurs in practice, 
an armature of hard steel, permanently magnetised, so far away 
from an eleetro-magnet (or rather from one pole only) that the 
distance between the one pole and the armature on which you are 


acting is so very great compared with each of them, that each of — 


them may be regarded by comparison as a point, then the law of 
inverse squares may be rightly applied, but not unless. 

Now we want to arrive at a true law. We want to know 
exactly what the law of action of the coil and plunger is. It is 
not a very difficult thing to work out, provided you get hold of the 
right ideas. We must begin with a simple case, that of a short 
coil consisting of but one turn acting on a single point pole. 
From this we may proceed to consider the effect on a point pole of 
a long tube of coil. Then we ra go on to a more complex casb of 
the tube coil acting on a very long iron core; and, last of all, 
from the very long iron core we may pass to the case of a 
short core. 3 i | | 

You all know how a long tube 2f coil such as this will act on an 
iron core. Let us make an experiment with it. I turn on the 
current so that it circulates around the coil along the tube, and 
when I hold in front of the aperture of the tube this rod of soft 


iron, it is sucked into the coil. When I pull it out a little way it 


runs back, as with a spring. The current happens to be a strong 
one—about 25 ampéres; there are about 700 turns of wire on the 
coil. The rod is about 1 inch in diameter and 20 inches long. So 
great is the pull that I cannot pull it entirely out. The pull was 
very small when the rod was outside, but as soon as it gets in it is 
pulled actively, runs in, and settles down with the ends equally 
protruding. Thetubular coil I have been using is about 14 inches 


long ; but now let us consider a shorter coil. Here is one here 


only half-an-inch from one end to the other, but I have one some- 
where still shorter, so short that the length, parallel to the axis, is 
very small compared with the diameter of the aperture within. 
The wire on it consists of but one single turn. Taking such a 
coil, treating it as only one single ring, with the current going 
once round, in what way does it act on a magnet that is placed on 
the axis? First cf all, take the case of a very long, permanently 
magnetised steel magnet, so long, indeed, that any action on the 


Fia. 58.—AcTION OF SINGLE CoIL ON POINT-POLE ON Axis. 


more distant pole is so feeble that it may be disregarded altogether, 
and only one pole, say the north pole, is near the coil. In what 
way will that single turn of coil act on that single pole? This is 
the rule, that the pull does not vary inversely as the square of the 
distance, nor as any power at all of the distance measured straight 
along the axis, but inversely as the cube of the slant distance. 
Let the point o in fig. 58 represent the centre of the ring, 
its radius being y. The line, o p, is the axis of the ring, and the 
distance from o to P we will call x. The slant distance from P to 
the ring we calla. Then the pull on the axis towards the centre 
of this coil varies in it hag à as the cube ofa. That law can be 
plotted out in a curve for the sake of observing the variations of 
pull at various points along the axis. Allow me to draw your 
attention to fig. 59, which represents a section or edge 
view of the coil. At various distances right and left of the coil 
are plotted out vertically the corresponding force, the calculations 


- being made for a current of 10 ampéres, circulating once around a 


ring of 1 centimetre radius. The force with which such a current 
acts on a magnetic pole of unit strength placed at the central 
point is 628 dynes. If the pole is moved away down the axis, the 
pull is diminished; at a distance away equal in length to the 
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the radius, or one diameter, it is only 0°56 dynes, less than one- 
tenth of what it was at the centre. At 2 diameters it has fallen 


Fig. 59.—Action ALONG Axis or Sinauz Com. 


to 0°17 dyne, or less than 8 per cent. ; and the force at 3 diameters 
is only about 2 per cent. of that at the centre. 
| . (To be continued.) 


NEW PATENTS—1890. 


18491. “ Improvements in dynamo-electric: machines.” - RB. 
Kenny. Dated November 17. (Complete.) 

18537. “ Improved method of signalling on railways, and 
appliances connected for electrically operating same.” E. S.Coox. 
Dated November 17. 

18554. ‘“ Improvements relating to the fixing in HS | 
bases of blocks for connecting electrical conductors.” H. J. 
Prerce. Dated November 17. | 


Dated November 17. es 
18556. . “ Improvements in electrical switches.” H. J. Prmeck. 
Dated November 17. | 
18557. ‘ Improvements in electrical switches.” H. J. Preece. 
18558. “ Improvements relating to electrical ints and 
other portable or movable electrical devices.” H, J. Prance. 
Dated November 17. 
18576. ‘ Improvements in tus for controlling éléctric 
currents.” R. H.C. Dated November 18. (Complete.) 
18587. “Improved form of electric locomotive.” J. PLAT. 
(Communicated by F. W. Dean, United States.) Dated Novem- 
18589. ‘“ Improvements in electric railway signals” W. H. 
WappeLL. Dated November 18. (Complete.) | 


electric welding, forging, and other metal-wor operations,” 

H. H. Lare. (Communicated by H. Lemp, United States.) 

Dated November 18. (Complete.) 

18631. ‘ Improvements relating to the welding of metals by 
electricity.” H. H. Lake. (Communicated by E. Thomson, 
United States.) Dated November 18. ( Complete.) 

18638. ‘ Improvements in electricity meters.” E. Hartmann 
and W. Braun. Dated November18. (Complete.) 

18660. ‘“ An improved terminal for electric lampholders.” 
A. J. McGxocx. Dated November 18. 

18776. ‘ Electric telegraphic communication between termini, 
intermediate stations, &c., and railway trams or vehicles in 
A. T. J. Curmores, and F. H. Barnton. Dated Novem- 

220 

18890. ‘“ Improvéments in automatic telephone connectors.” 
J. Y. Jounson. (Communicated by the Automatic Electric Ex- 
change Company, United States.) Dated November 21. 

18896. ‘ Improvements in the process and apparatus for manu- 
facturing copper tubes, sheets, strips, and wires by electrolysis.” 
A. 8S. Exmorz. Dated November 21. (Complete.) 

18904. “ Improvements in magneto-electric telephonic appara- 
tus.” H.T.0O. Fraser. Dated November 21. 

18910. “ Improved apparatus for stopping machinery by elec- 

_ tricity.” C. FJ O8Z. Dated November 21. 

18913. ‘An improved electrical switch.” E. L. Joserx. 
Dated November 21. 

18969. ‘ An improved apparatus for measuring the resistance 
and insulation of electric conductors.” W.A. Price and W. E. 
Gray. Dated November 22. 

18993. ‘ Improvements in and relating to electric clocks.” 
N. ProKkHoRorr and N. FAxLBERG. Dated November 22. 
(Complete.) 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS 1889. 
11941. “Improvements in switchboards for telephone ex- 


change.” Mix and Genest and W. Germany. 
Dated July 27. 8d. Each switch-hole consists merely of two con- 


radius it has fallen to 222 dynes. Ata. distance equal totwice 


_ 18555. “ Improvements in electrical switches.” H. J. Prazcr. 


18625. . “ Improvements in and relating to apparatus forte in 


dus tions, a socket and # spring, lying against and -in- 
valated Eom the former by means of ebonite or the like. 4 


16063. “Improvements in the manufacture of electrodes or 
ates for electrical batteried.”. Dr, Pau Somoor.. Dated October 

0. 6d. A compound soluble lead salt is decomposed by an 
electric current, its constituent parts being deposited upon suit- — 
ably-shaped conducting plates or supports. Such a compound 
salt may be prepared mixing sulpho-glycerine acid or naph- 
‘thalin-sulpho acid, oth, with sulphuric acid, and adding 


thereto an oxide or catbonate of lead and one or more of the 


alkalies, soda, or ammonia, until the acids are neutralised 
17521. “ Improvements in the distribution and regulation o 
electric ie.” W. (A. communication from 
by 8. Schuckert & Co., of Niirnberg.) Dated November 4. 11d. 
Consists :—1. ution designed for a uniform 
tension of consumption and teceiving electric energy from two or 
more current PRIT tensions at the ter- 
minals of allt supply leads with .variable consumption 
of current, anid (6) to w of unequal falls of tension in the 
several supply leads with a maximum serai ru of current. 
2. At places whére variatioh in the intensity of the — is re- 
quired, to allow of the alteration of the tension of lamps 
according to the brightness desired, both being effected without 
the email résistances which consume uselessly a portion of the . 
electrical energy, and convert the same into heat. 9 claims. 


18821. “ po nts in electric baths, or apparatus for 
applying electricity for medical or other similar purposes.” Dr. 
Gustav Dated November) 23. 8d. . The inventor 
‘divides the bath into two perfectly separate compartments or cells 
‘means of a partition made in two parts. The lower part of 

is partition is permanently united to the sides and to the 
pren ed the bath, but the upper part is capable of being re- 
éd,'or of ehding upwards and downwards in guides, so as to 

be capable of joining the lower part, and forming with the latter 
& partition, making a tight‘joint with the sides and bottom of the 


bath. Both the upper and the lower divisions ‘of this partition 


‘ate cut away so as to form an opening between‘them, the edges of 
which are provided with India-rubber cushions or pads,. Suitable 
ele sor metal plates are provided around the interior of the 
bath at the sides, and those in one- compartment are connected 
with the positive pole, and those in the other compartment with 
the negative pole of the electric generator or source of slecteicity. 
electrodes or plates a wood lining may be provided. 
ms. 4 > 


‘18989. in 


| 1890. 

1037. “ Improvements in mechanical telephones.” R. C. M. 
Bowzes. Dated January 21. 64 Consists in suspending or 
holding the telephone upon ‘the line wire without other support 
than the wire itself, and then providing means for holding the 
diaphragm of the telephone under a tension equal to, orp r 
tionate to, that line wire, and it further consists in 
means for adjusting the tension of the diaphragm. 4 claims. ~ 


2986. “Improvements in ‘electric lamp sockets and devices 
attached thereto for regulating the light.” W. F. WoLzIN and 
E. H. Wegzins. Dated February 25. 8d. The object of this 
invention is to provide means for controlling the intensity of the 
light of an incandescent electric lamp, so that it may be of any 
degree desired, as is the case with the flame of an ordinary gas 
burner. 7 claims. 

3455. “ Improvements in and relating to electric secondary 
batteries or accumulators.” H. H. KE. (Communicated 
from abroad by T. Ewing, of New York.) Dated March 4. 8d. 
Relates first to a new construction of storage cell, and consists 
in the combination of the electrodes with the supporting bridge 
pieces of non-conducting material, with the interposed supporting 
and spacing bars of like material, and with the bolts or other 
means af clamping the various parts into a united body; and 
second, in a new method of preparing active material for use in 
storage cells, and preferably in cells of the form set forth. 8 
claims. 


8787. ‘‘ Improvements in electric railways.” H.W. Lrssey. 
Dated March 10. 8d. Consists in the peculiar construction of the 
track and its supports, the construction of the car and the manner 
of mounting the same, and also in the construction of the switch 
and the means of shifting a car from an upper to a lower track, 
or vice versd. 10 claims. 


4407; ‘Improvements in electric railways.” J. B. McGrew. 
Dated March 21. 8d. Relates to underground conduit electric 
railways. 7 claims. 


| | 
| 
| 
| 
4 - | means ¢ @ 
tricity.” H.P. Hour. Dated November 26. 8d. of 
! these improvements the -body of eseh vehicle is carried on. two 
q bogies, one at-each end of the vebicle; but instead of the bogies | 
being entirely helow the in ordinary cases, itis | 
arzanged that the-ends only of the vehicles shall rest upon and | 
| be earried by less than one-half of each bogie. 6 claims. 
| 
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- 5344. Improvements in for | strength 


and electromotive force of electric currents.” . 
Communicated from abroad by M. M. Garver, of America.) 

ted April 8. 8d. Consists in apparatus for measuring the 
pers 9 and electromotive force of currents of electricity. In 
accordance with the special construction adopted, the instrument 


_ may be arranged either as an ammeter or device for measuring the 


strength of a current in ampères, or as a voltmeter for measuring 


the electromotive force of a current in volts. 10 claims. 


5782. ‘“ An electric lamp for water closets.” A. Hromrx. 
Dated April 16.. 6d. The object of this invention is to provide a 


means for throwing electric light on the seat of water closets. by 


raising the lid, thereby allowing the user to ascertain whether 
ie seat is clean and the closet generally in proper order. 1 


CORRESPONDENCE. 


Telegraph Statistics. Es 


_ The-statistical notice in your No. of November 238th, 
“ Use of the Telegraph,” is wrong in all figures except 


in those concerning Great Britain. The correct figures, 


showing the number of telegrams for every 100 inhabi- 
tants (1888) are as follows : Great Britain, 140 ; France, 
80 ; Germany, 42; Italy, 30; Austria, 22; Hungary, 
19 ; Russia,9. | 

The respective figures for 1889, if you care to know, 


are, according to the reports made by the Telegraph 


Administrations to the International Telegraph Bureau 


at Berne are: Great Britain, 163; France, 88; Germany, | 
45 ; Italy, 26; Austria, 20; Hungary, 19; Russia, 9. 


The rhapsodic correspondent of La Lumière Electrique 
must tune down his dithyrambic ; he may see from 
this that his. country’s civilisation, its industrial pro- 
gress and intelligence, are just half way to those of 
Great Britain, and not so very close as he deems fit to 
infer from incorrect figures. | | 
| F. Hennicke, 
| Leippgerstr, 15, G.P.0. 
Berlin, W., December 6th, 1890. 


Count Mattei’s Coloured Electricities. | 


My attention has been called to your notice in the 


November 21st number of your Journal of my pub- 
lished analysis of Count Mattei’s so-called “ Elec- 
tricities.” You very properly take exception to the in- 
accurate statements purporting to show they are not 
‘electrical. Permit me to explain. I did not anywhere 


publish the report. Mistakes have occurred in the 


publication. The words “electrical” (except when 
‘quoted as the name of the preparations) should in every 
case have been printed “ magnetic.” The absence of 
electrical properties was shown by the use of the gold 
leaf electroscope, and by pith-balls. Unfortunately this 
was omitted in the report as published. 

_ Asan old pupil of the late Prof. Guthrie, whose cer- 
tificate I gained at the Royal School of Mines, I am not 
likely to confuse electricity with magnetism, or to be 
anxious, as your last words suggest, to bolster up any- 
thing in the way of quackery. — | | 

. While pointing out such an inaccuracy of nomen- 
clature, it would have done even greater service to 
science had you further pointed out the utter absurdity 
of pretending to thus bottle up-either electricity or 
magnetism in liquids for curative purposes. Your 
Journal is so widely quoted that an authoritative state- 
ment from you would do great good in such a matter. 

To the scientific mind it may seem even puerile to 

attempt to show scientifically that such claims are un- 
true, but, unhappily, it is necessary to do so for the 
benefit of the general public. Who else would believe 
it for want of any attempt at disproof. 


Alf. W. Stokes. 
[We are very pleased to insert this letter, and we 


hope that our correspondent’s disclaimer will meet 
with general publicity —Eps. ELEC. REV.] : 


where necessary, the wires can 


“Electric Light on Shipboard. | 
In his interesting letter on the above subject in your 


last issue, Mr. Rankin Kennedy says :—“ The lead- | 


covered wire, without a continuous insulation of vul- 
canised rubber, is a failure on board ship.” | 

As this statement is not borne out by facts—at all 
events so far as my own experience is concerned in the 
lighting of ships of war—it seems to me well that it 
should be questioned. 
- The English Admiralty have now for some years 
en à pen for a large number of their ships lead-covered 
cable, with insulation composed of yarn impregnated 
with bitumen, and as they still continue to specify 
this combination, it is presumable that they find it to 
be satisfactory in practice. 

Messrs. Sir W. G. Armstrong, Mitchell & Co., of 
Elswick, have also employed similarly insulated and 
protected wire and cable throughout a number of war 
vessels, and I am able to state that with due care in 
jointing, and in seeing that the cable was both pro- 
perly handled during the process of fixing, and well 
made in the first instance, the results have been good. 


- With insulation of this class it is, of course, highly 


necessary that the sheathing be made perfectly water- 
tight at all joints ; but this is effected by lapping the 


insulated joint with sheet lead, or covering the joint 
‘with a lead sleeve and soldering the whole all round. 


Mr. Kennedy’s unsatisfactory experience may have 
been due to this operation having been imperfectly 


performed, or possibly in the cases on which he bases 
his opinion the cables: may have been injured in 


erection, or fixed without protection in places where 
they were liable to violent mechanical wear and tear 
sufficient to perforate the lead covering. For such 
localities lead-sheathed cable, however insulated, is ob- 
viously unsuitable unless protected with an additional 
covering of wood or sheet iron. 

_ Provided the joints are made thoroughly watertight, 


and the lead is maintained intact, the only places where 
moisture can find its way into the insulation is at the 


extremities of the wires. There is, however, no great 


difficulty in properly constructed fittings, suitably 


placed, in arranging that such ends are kept dry, and 
be -sealed into the 
fittings, so as to be practically watertight. , 


On board ship, even more than in the case of land 


installations, films of condensed moisture are very apt 
to become deposited on the slate or porcelain bases of 
switches, cut-outs, &c., and ship engineers are very 
liable to attribute the resulting defective insulation to 
bad cables and wires, when these are really in no way 
to, blame. 

- T have found that in such instances the deficiency of 
insulation due to this condensed moisture can be re- 
moved by electrolysis, it being sufficient to connect 
one pole of the dynamo to the ship’s plating through a 


safety resistance of one or two lamps, and the other to — 


the lamp circuits, and run the dynamo for a few hours. 
This has the effect of decomposing the moisture, 


and the result as regards improved insulation is sur- 
prising. | 


A. A. C. Swinton. 
December 8th, 1890. 


The Electro-Deposition of Copper. 


With reference to your answers to the eight points 
selected by me, in which your statements with regard 
to the Elmore process were seriously incorrect, and in 
which you requested me to point out your mistakes, I 
would remark :—1. You accept my correction, but ask 
me for a statement as to the number of tanks and of 
ampéres required for depositing 20 tons per week. 
Both these points are given in Dr. Hopkinson’s report 
from which you have quoted, and I would be obliged 
by your inserting it in full. Yet, as the matter still 


seems to present some difficulty to your mind, I give 


the simple calculations. 
Taking 1:18 grammes as the weight of copper de- 
posited per ampére-hour, then 600 ampéres for 150 


| 
| 
| | 
| 
| 
| 
| 
| 
| | 
| 
| 
À 
| 
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hours, in 60 tanks, give 1:18 x 600 x 150 x 60 = 6,372 


kilos., or slightly more than 6 tons. 


Four circuits, therefore, of 600 ampères, or 2,400 : 


ampères in all;: will give about 24 tons per week. By 
a similar calculation, we find that four circuits of 500 
ampères each will give slightly over 20 tons per week. 


With a current density of 16 ampères per square foot | 
of cathode surface, each. tank will require about 32 
square feet of cathode, equivalent to a tube of about 10 


feet long and 1 foot diameter; while the total cathode 
surface will amount to 7,680 square feet. We have, 


therefore, instead of 287, 620 ampères, and 15,979 square 


feet of cathode surface, as given by you, somewhat over 


2,000 ampères, and slightly less than 8,000 square feet. 
of cathode surface. | 
2. I accept your disclaimer, but it is impossible to see . 
the object of your calculations, except to support your : 
contention, which is absolutely opposed to the ex- . 


perience of years, viz., “that to deposit 20 tons per 
week would involve the use of enormous tanks worked 


under conditions that would be impossible, except by a 


heavy outlay for tank space.” 


My 4th, Sth, 7th and 8th points have not been denied 


by you. 

You state, however, that I claim that ‘the Elmore 
process enables the size of the tanks to be reduced. This 
was not my statement. 

A tank must be large enough to contain the: article 
which is to be made in it, and this depends entirely 
upon the requirements of the trade. 

I will repeat my statement in slightly different words, 


in order to make it as clear as possible. 
Ceteris paribus, the weight of metal which can be 
‘deposited in a given time with a given tank plant, 


varies directly with the current density. 

It may be stated with certainty that where coal is 
cheap, as in’ England, copper refiners would gladly 
work with a higher current density than they generally 
employ, if they could secure a good class of copper. 


With regard to the remaining point (6), you en- 


deavour to weaken the importance of the proofs I have 


_ brought forward substantiating the other seven points, 


by referring to them as “side issues.” 

I am, however, ready to accept your view that the 
sixth point is the crucial one. 

Now, you quoted from M. Fontaine’s book the cost 
of refining in the Norddeutsche Affinerie as £8 per 


ton, the other two establishments then mentioned 


working at over £12 per ton. You enquire from the 
former whether the figure is correct. 
just what might be expected. 
They state the figure is incorrect. 
This strengthens my point. 


For as the price for electrically Seiatiad copper in 
the open market is legs than £8 per ton, and it is certain 


that they are not working at a loss, we may safely 
assume that it costs them less than £8 per ton. — 


Why then is Dr. Hopkinson’ s estimate of £5 per uh D ra 


: .Rawson to have been a diligent reader of Mr. 


so far wrong ? 

Why, again, should this estimate “ be trebled, - 
contended by you ? 

It is hardly consistent on your part to suggest now, as 
you appear to do, that if the price is so low, the Elmore 


Company will find their profit very small, owing to 


competition. 
You fail, also, to distinguish between the price of 
the raw material produced in copper refineries, which 


afterwards has to be worked up into finished articles, | 


and the price of the finished article which is produced 
by the Elmore method during the process of refining. - 
In auswer to your two queries (a) and (4) on this 
point I would reply :— 
(a) Copper articles produced by the Elmore process 


can compete most advantageously with copper other- 


wise prepared, and this in the case of articles for which 


there is a large demand, and in which the superiority | 


of the article produced at once secures a market. 


This point may be determined at once by comparing | 


the market prices for articles such as are particularly 
adapted for production by the Elmore process with 


even the exaggerated cost assumed by you. 


e answer is 


(bd) The economies of the Elmore process are such 
as to enable the company to sell a superior article st 
current prices and leave a substantial profit. . 


W. Stepney Rawson. 
December 9th, 1890. 


P.S.—Referring, separately, the of. Mr. 
Desmond G. FitzGerald, I haye only-to say that as re- . 
gards the work done in the tanks themselves it is 


immaterial whether they are in series or parallel ; but 


for een ractical work there is an enormous difference. 
e “parallel system” teems with practical diff- 


_ culties, and I do not think it need be seriously dis- 


cussed. 

As I am not responsible in any way for the article 
in the New York Electrical Engineer, with which, I 
beg to inform you, I had nothing to do, I will not 
trouble to follow the several arguments:by which Mr. 
‘FitzGerald endeavours to justify the employment of a 


parallel system of electro-depositing. I would simply 


ask him to be so good as to let your readers know 
where dynamos can be obtained which will, with a 
reasonable efficiency, give an output of, say, 100 H. P., 
with a terminal E.M.F. of 1 volt ? | 
His letter points to the existence of such a machine, 
although a calculation of its internal resistance appears 
to place it in the same category as “the bath.” Yet as 
the feasibility of a parallel system depends upon its: 
existence, he, perhaps, can give us the n infor- 
mation. It would appear from Mr. FitzGerald’s letter 
that he is responsible for the calculations in the original 


’ . article, the errors of which I have pointed out, for he 


says (no doubt inadvertently), “ only an outsider would : 
suppose for a moment that our data in relation to a 
single tank were intended to imply, in case of extended 
operations, the construction of an enormous reservoir." ihe 


_ [In the above communication, Mr. Stepney. Rawson!’ ~ 
familiar 8 points again make their appearance. The 
letter reached us too late to comment upon it at any 


length, but it confirms the impression we expressed | 
. that the “absurdity ” which was so very apparent in 


Mr. Rawson's previous letters, recoils on Mr. Rawson 
himself. Our correspondent says we have not 
“denied” some of his points, as he previously 
said we had not “answered” some others. They were | 
all dealt with by us, and we see no reason whatever 
to add to what we have already said about them. 
On the new points raised in the letter, Mr. 
Rawson takes for granted that a price which ‘is in- 
correct is incorrect in the direction he wants it to be. 
We are not satisfied that the reasons he gives settle the | 
question. Many other points assume the success of 
the Elmore process, which is, of course, all very 
well for Mr. Rawson, but may be held under 
reserve by others. We may say, with all respect, 
that, in reply to our crucial questions, we ex- 
pected something more than an italicised “can” 
There is a P.S. which shows Mr. 


FitzGerald’s letter. We will leave Mr. FitzGerald 
to reply to the questions asked him, and for our 
part we ask Mr. Rawson to kindly refer again to 
Mr. FitzGerald’s letter, where he will see the plural 
number is largely used throughout, as it almost inva- 
riably is in scientific articles or papers dealing with data 
actual or suppositious. Mr. Rawson must try again. 
He should not seize upon such slender data to father 
upon an individual an article for which the Editors of 
the ELECTRICAL REVIEW are alone responsible:;—EDS. 

ELEC. REV. ]. 


‘Reviews. | 


I will only so far break through the rules of 
journalistic etiquette as to say that your recent critique 
on my “Practical Electrical Notes,” second edition, is 
somewhat severe. 

But you make a direct misstatement when you say 
that the machines are undescribed. Vide page 164 _— 


et seq. 
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28. snch statement. is: likely, to do my book 


real harm, sud as it is quite incorrect, I trust ‘you: will 
do me the justice of inserting a correetion in your next. 


issue, | | | 
RE | W. Perren Maycock: 
[Our reviewer admits that there are desériptions, of 


the trade ‘circular dosoriptiots, butt they aré not full 


enough to be of much valüe-—Es. ELEC. REv.] 


» 


Improvements in Teleplions Ex-hange | Switchboards. . 


‘The articles in your impressions of October 24th and 


31st on the above subject ate, without question, of con- 
siderable interest to all persons connected with tele- 


phonic enterprise in this country, and perhaps in a . 
greater degree to those who are in charge of foreign 


systems, and have not opportunities of making them- 


selves personally acquainted with the various develop-: 


ments and improvements which are from time to time 
After carefully reading the two articles in question, 


it seéins that snmething more may with advantage be : 


said on the subject of switchboards for. small exchanges, 
Without doubt, both the double and single cord systems 


have individual points which are valuable, and which | 


cannot easily be obtained by combination, and it there- 
fore becomes a question as to which system gives the 


_- When ¢omparing the two systems, it may, in the first 


place, be said that it is objectionable to have in a tele- 


phong éfrenit more.contaet points than are absolutely | 
necessary;: Therefore, in principle, the single cord 


system is preferable; and.it remains to be seen whether 
this advantage ean be retained in practice satisfactorily. 
I dé not hesitate to say that it can, and that other ad- 
vañtages can alsa be obtained. 

The points to be ainied at.are :— | . 

1. A celerity in operation and general efficiency. 

2. Simplicity in the arrangement of the circuits, 
and freedom from more circuit breaks than are necessary. 

With regard to these points— 

1, (a) Mr. Kingsbury claims that the number of 


movements in effecting a corinection and disconnection 
of two wires is the same on both boards. On the single ~ 


cord board the three first movements given by Mr. 
Kingsbury are in reality of much less value than is 
attributed to them. They certainly are not equal to 


more than 14 movements, as the plug used is the same 


in each movement, and any one who has been accus- 
tomed to operate both boards will find this to be so. 


Therefore, I make the operating of the single-cord. 


board equal to, say, 54 movements, and the double cord 
board to 7 movements. Mr. Kingsbury asserts that the 
double cord movements are done more quickly. I do 
not see what reason he can give, and in practice it is not 
the case. On single cord boards of the latest design 
only four movements are required, if an automatic 
ringing. machiné is employed; and five if the ring- 
ing has to be done by hand. Therefore, as far as celerity 
is concerned, the single cord system has the advantage. 

(5) The single cord system has been in use for some 


years, and, when properly fitted, has, as far as I am — 


aware, had no objection of importance brought against 
its efficiency. | | 


2, As to simplicity of circuits, &e.-When two lines 


_ are connected on the single cord board there is only one 

point of contact, 2.e., that between the called plug and 
the calling jack. On the double cord board there are 
four, 2.e., two plug and spring jack contacts, and two con- 
tacts in the key which is inserted into each pair of 
cords to enable the operator to speak and ring. Every 
practical telephone man will agree that nothing gives 
more trouble than key contacts, and this is why they 
pave Dern entirely done away with on the single cord 

oards, 


It is evident that keys might have been fitted on the 


latter, and that if this had been done the movements re- — 


quired to effect a connection and disconnection would 


have been reduced to four as compared with seven on 
the double cord board. 


' Mr. Kingsbury refers to the size of the single cord 
board described in your article of October 24th, and I 
agree with him that it might be reduced, and this can 
be done without in any way causing the. difficulty in 
the plugs as he suggests. This is not an: important 

int, however, as it is not usual to place two one 
dred line boards side by side. From some cause or 
other it is usually found advisable to put in a new hoard 
when the exchange outgrows the capacity of the exist- 
ing one. The boards are made for 30, 50, 100, and 150 
lines in the style shown in the diagram of October 24th. 
The canépy pattern board is used for larger sizes. The 
“ cross connections.” are therefore never necessary. Mr. : 
Kingsbury points out that the double cord board which 
he advocates as being the best is only 23 inches wide, 
and is for 100 subscribers. “Thus 500 subscribers 
would oceupy a space of less than 10 feet.” I need 
only say: that it would be quite impossible to work 500 
subscribers in a space of 10 feet. In the majority of 
exchanges two operators are required for 100 to 130 
subscribers, and seven to ten operators cannot work 
with a sitting space of 16 inches in the one case and 
10 inches in the other.  . | 

I think it has been shown that there is a saving in — 
operators’ work on the single cord system, and that 
other advantages, such as absence of keys and their 
accompanying faults are obtained. | 


Since writing the above letter I have seën the further 
correspondence in your issue of Decémber 5th. Mr. 


H. F. Jackson. 


Kingsbury, writes at great length in expenaiion. of his 


previous letter, but: withont, it seems to me, entering 
on any new ground with the exception of the question . 
of accessibility. All the working parts of a single 
cord board can readily be reached from the back, 
whereas the operators must be interfered with if any | 
fault occurs in the key-board of the double cor 
iH F. Jackson. 
December 8th, 1890. - | 


Seeing by Electricity. 
With reference to your note re “ Seeing by Electri- 
tricity,” Phainein means to show. Granted; but we 


want to express not showing, but seeing by electricity. 


The positiveness of the assertion—“ ¢elope,” is certainly 
not right, as “ ope ” represents nothing connected with 
the subject—appears crushing ; but its author seems 
unaware that ops means the eye, and that “OP” is the 
root from which comes the words most commonly used 
in the Greek language with regard to sight, to wit, 
omma, the eye ; opsis, sight ; the fut. aor. pass. and pft. 
mid. of horao; and it would not be surprising if the 
words connected with skopos, which we get in telescope, 
and mean, generally, reflection based upon sight, were 
all derived from the same root. T'elephane is a sweet- 
sozuding word, but it does not quite fulfil the required 
conditions. Why did so severe a maker of words write 
optikes nom. masc. sing., and then phanerous acc. masc. 
1? Teleopt would not do, as by itself it might easily 
supposed to mean—roasted from a distance. | | 


Incaudescent Lamp Breakages. 


Would you kindly inform me if any explanation 
can be offered as to the reason why fully 80 per cent. 
of breakages in lamp filaments occur from th to ith 
above the spot where the end of the filament is cemented 
to the platinum. 

The lamps to which I refer are Edison-Swan 55 v. 
8 C.P., and are Brush capped. They are used for ship- 
lighting. Is it possible that vibration may be a prime 
factor as to the cause. 

Hoping you will pardon my troubling you. 

| Walter Poyton, 


| Electrician R.M.S., Oroya” .. 
December 7th, 1890. 
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SPECIAL AGENTS FOR 


FOR SHOWING nes &c., IN BOLD RELIEF. 


These Tablets do not diminish |. PRICES. 
the light, and are splendid adver- Tablets with 
lette anes engray 
d P 
tisements by ay and atid to order, hinged élip for 
| _ fixing to lamp, connec- 
USED AT tions and fittings com- r 
ALLTHE plete - - - + 42s. 
EXHIBITIONS. Oval Tablets with 2 bent 
_ panes as above, clip and 
ANY LETTERING SUPPLIED. | 


— 


‘LETTERING COLOURS. 


Opal Ground with Blue Letters (recommended), Raby with Ground with Raby Letters 


WOODHOUSE RAWSON UNITED. LIMITED, 


88, QU EEN VICTORIA STREET, LONDON, EN. | 
~The WOODHOUSE & RAWSON WIRING TABLES, ls. 2d, 1s. 9d. and Qs. 9d. post free 


“REID ‘BROTHERS, 


12. WHARE ROAD. CITY ROAD. OMS. JIN. 
| TELEGRAPH -ENGIN EERS AND OONTRACTORS 
For the Supplying, Bresting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING | | 
PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. . 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING © APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER- HEAD LINES. - 


MANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPT ION. 
Contracts entered into for the maid Construction, and Maintenance of passat Lines. ° 


LIMITED. 
101, Leadenhall Street, LONDON. Telegrams: “CALLENDER. LONDON.” Telephone, No. 4,485, 
~~ LIVERPOOL: 36, Dale Street, 


Works: ERITH, KENT, Telograms: “CALLENDER, PIOARDY.” Telephone, 8,411. | 


UNDERGROUND MAIN Ss 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 
FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS ‘AND SHIP WORK. 
Concentric Cables—_ARMOURED-Metal Sheathed. 
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VERITY'S: PATENT “QUICK MAKE & QUICK BREAK” SWITCHES 


| Work suitable for High-Class Decoration 


WERITY- 7 “SAFETY” SAFETY  CUT-OUTS. 


Best and chea in the x np By their use it is impossible to place a large fuse in a block intended for a 
ag smaller size . This result is not obtainable with any other Cut-out. 


VERITYS ELECTRIC LIGHT FITTINGS. 


The largest Stock and most varied assortment in London. 


KING STREET, COVENT GARDEN, W.C.; and 187, REGENT: STREET, W. 


TELEPHONE | 2648. ‘Telegrams: ELECTROLER, LONDON.” 


3510 


FOR LATHES, 


DRIVEN BY SELF-CONTAINED ELECTRIC MOTORS, 
Apply to R. BOLTON & ui 110, Leadenhall St., E.C. 


. ELECTRICAL REVIEW. ENGRAVED NAME PLATES | 


INDINGS AND CASES.—Subscribers and others can hav: 


half-yourly numbers bound handsomel in Black MACHINE BNGRAVING 
Cloth at the rate of 3s. volume ases for binding are 
| 6d. each 22, Row, DIVIDING 


ON BRASS, IVORY, EBONY, &o, 
TO THE TRADE. 


THE BERNSTEIN ELECTRIC LAMP 00. | GILKRS ENGRAVING WORKS, READING BERKS 


ŒIMITHD), 


2, MARLBOROUGH MANSIONS; VIOTORIA ST, LONDON, SW. 


"OWNERS of the BERNSTEIN SYSTEM of ELRCTRIC LIGHTING ELE GTRO- M OTORS 


Car The lamps of this Company are of low resistance, and Le, | | 
 entirely free from the of other companies. . ax | 


FANS, PUMPS, 
LAUNCHES, 
ROCK DRILLS, 


PRINTING PRESSES, 
and 
GENERAL MACHINERY. 


BRASS, GUN METAL, 


PHOSPHOR BRONZE 
CASTINGS | 
PHOSPHOR TIN, 


COMPLETE PLANT FOR THE TRANS: 
"MISSION OF POWER. 


Enlarged Iliustrated Catalogue 
now ready. 


& CO, Leeds. 


ALBION METAL WORKS, 
| WOODCOCK STREET, INDING 
BIRMINGHAM. NON | SOLE PER B00K | 


Taegrams “Bronze,” Birmingham. L Berenox(: GLFORE sy, pe 
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Used for the last six. years a with the greatest success. 
GOLD MEDALS AWARDED. 


Cheap, Efficient, Silent. No À No Overheating! 


ILLUSTRATED CATALOGUES AND PRICES ‘On APPLICATION. 


J JOHN & Wm. ROPER, BRADFORD, Yorks. | À 
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GULCHER ELECTRIC LIGHT POWER COMPANY, 


ARE NOW MANUFACTURING SPECIALLY FOR THE 

BATTERSEA “BATT ERSE | 
10 Lights, £10 THE GULCHER ELECTRIC LIGHTAPOWER TRANSFORMERS 
OTOR BATTERSEA FOUNDRY sw. ELECTRICAL APPARATUS 4 

0 2% fu our 2 
2 BP. £80 


For Catalogue and Particulars apply) MANAGER, BATTERSEA FOUNDRY, S.W. 


| || JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN iH 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


letved Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined Sd gr CEST and eo f 


ae | Brown Stoneware. White Stoneware. Brown Porcelain. 
Strength and Durability combined. Prise Medal, Paris 
| | | Special Shapes for Telephone and _Blostrte Lighting Wires. 


Works: DENBY POTTERY, NEAR DERBY. 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD, NW. der 


RAMSDEN, CAMM & CO... 


Bron and Atteel Wire Drawers and Galvanizers. 


MANUFACTURERS 


TELEGRAPH, TELEPHONE AND CABLE WIRE, | 


3 | R&Ce  Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
| B. SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILVER, &c., WIRES. 3999 


THE 
CANDESCENT LAMP. 


2 WATTS PER 
C.P. 
FROM 
200 to 2,000 C.P. 


WOODSIDE ELECTRIC CO, 


BRIDGE. GLASGOW. 


Telegraphic Address : “INCANDESCENT, GLASGOW.” 
PRICES ON APPLICATION. 


| These Lamps were used for Lighting Grand Concert Hall, &e., 
Edinburgh Electrical Exhibition. 408 
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ESTABLIGHED 


STOKES CO. 


Machine Screfus, Sinds, & Small Turned 
Æ Parts, = 


For TELEGRAPH ENGINEERS, OPTICIANS, MATHEMATICAL, SURGICAL, 
MUSICAL INSTRUMENT, TRUSS and CHANDELIER MAKERS, 
"STATIONERS, SUNDRYMEN, &c., 


— 


== BRASS AND COPPER SCREW WORKS, === 
GREEN STREET, 


DERITEND, BIRMINGHAM. 


ESTIMATES GIVEN To PATTERNS. 


MOSELEY SONS, 


VULCANITE EBONITE. 
CELLUVERT FIBRE. 


SHEET, RODS, OR TUBES. SPECIAL, REQUIREMENTS MADE 10 ORDER. 
-VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


_ Pure Pave Telegraph Strip, Insulating Tape, de. Patented Non- Stretching Pure Rubber Tusutating T ape. 


_ Rubber Goods of all kinds for Electrical Purposes. 


PATENT COTTON “SIMPLEX” BELTING 


For MAIN, and OTHER 


Valves, Sheet Rubber, Ilose Pipes Fire Chemical Appliances, Waterieoot Garments, and kinds of 


- India-Rubber Goods in Stock, and to Order. 


PRICE LISTS ON APPLICATION TO 


CHAPEL FIELD WORKS, 
ARDWICHK, MANCHESTER. 


WAREHOUSES: 
57, Miller Street, GLASGOW. 


2, 4, & 6, New Brown St., MANCHESTER. . 14, Place Sainte Gudule, BRUSSELS. 


4.44 Aldermanbury Avenue. LONDON, E.C. L 20, Rue des Marais, PARIS. | ™, ! Kl ps HAMBURG. 
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WA L IL, À 
“MAGNETO WORKS, SHEFFIELD. à 


00000 


SPECIALITIES of STEEL and STEEL WIRE adapted to the INSTRUMENT and ELECTRICAL TRADES, 


MAGNET STEEL of the highest efficiency. 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. 
TOOL* STEELS—ALL DESCRIPTIONS. 


COLD ROLLED STEEL in all dimensions. COLD ROLLED STEEL tempered and polished in strips. 


SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. . ae 
Best Round Steel Wire Polished in Lengths or Coils, all gauges. Tempered Wire, Polished and Plated Music Wire, | 
| Qualities for Springs, &c. | 206$ 


THE ACME ELECTRIC WORKS 


Telephone No. 7629. | . (FRANCIS TEAGUE, Manager), [ Telegrams : “Sounder London.” 

Head Office & Showrooms: 47, PRINCES STREET, HANOVER SQUARE. Factory: FERDINAND STREET, CHALK FARM, N.W. 
ELECTRIC AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO H.M. WAR OFFICE, 
ADMIRALTY, G.P.O0. LONDON COUNTY COUNCIL, &c. 

: MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES. 4004 


Main Switchboards, Cockburn Patent Cut Outs and Fuses, Electrical Acce mieme  : 


2 » 


IMPORTERS OF FINE AND ACCURATE 


AMERICAN MACHINERY &TOOLS 


«QUICK SPEED MILLING : MACHINES, 
| SENSITIVE | 32nds. | “LATHES, &c. | 
DRILLING MACHINES 
> WITHONE ~ MICROMETERS FINE TOOLS IN GREAT 
VERNIERS, VARIETY. 
HEAVY POWER 16 Different Designs. 


DRILLS. SEND 1s. FOR CATALOGUE. 


CHARLES CHURCHILL & CO. Ltd, 


21, CROSS STREET, FINSBURY, LON DON. 


THE NEWTON ENGINEERING 
WORKS, 


AND 

ITighest Efficiency ; Beauty of Design ;. Moderate  & 
Speeds ; Best Workmanship and Materials. | 
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NEWTON & HAWHINS’ 


PATENT 


AUTOMATIC SWITCHES. = 


NEWTON ARC LAmps. 


And every Requisite for Electric’ Lighting Ÿ 
and Transmission of Power. 33 
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Telegrams: * ARC,» TAUNTON. 
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MOTORS 


Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIL, &c. 


FOR ELECTRIC LIGHT INSTALLATIONS, INDUSTRIAL, DOMESTIC AND STABLE MACHINERY: WATER‘RAISING, &¢., &o. 


BAILEY’S PATENT HAAG’S PATENT 


“ BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. | HOT-AIR ENGINE.  -HIGH-SPEED STEAM ENGINE. 
{nexplosible Steady-Running, and Portuble. Consumcs 2 quarts of water per IL.P. per day only Tight machine 


HAAGS’ PATENT HAAG’S PATENT | BAILEY’S PATENT BAILEY’S PATENT BAILEY’S PATENT 


: WATER MOTOR. HIGH-PRESSURE WATER MOTOR.  ‘ THIRLMERE” WATER MOTOR, | HYDRAULIC ORGAN BLOWER . WATER MOTOR PUMPING ENGINE 
May be driven by Town’s For use in Mines, and places Much used for Telep edt fh OR WATER ENGINE. For Lifting a portion of the water 
Pressure or other available where and small intallatons the used for driving .the which drives the Engine toa 
‘water supply. | Electric eeders of Pipe Organs. higher elevation. 


JUST PUBLISHED.—“ ‘BAILEY’S MOTORS,” an Illustrated Catalogue of the various Motors manufactured by W.H.B. & Co. Post Free, 1s. 


W. H. BAILEY & Co. Ltd., “SxrvoxD”” Manchester. 


3070 


ROBEY co., 


GLOBE WORKS, LINCOLN, 
MANUFACTURERS OF 


CORNISH AND LANCASHIRE BOILERS 


BLY SPECIAL MACHINERY OF PERFECT AND MOST 
MODERN CONSTRUCTION. 


= | TT Rivetted by 


= All Holes drilled in 
UN. ENCLAN ‘ posi'ion. 


! Constructed i in sizes of 
from 4 to 40 H.P. 

from 80 lbs. to 140 lbs. 
Five. SH“ working pressure. 


STANDARD SIZES. IN STOCK OR: PROGRESS ,FOR “QUICK DELIVERY. | 


Estimates -given on receipt of speci ation of requirements. . 
vue aa g pt of specific f reg 


| ROBEY & CO. GLOBE WORKS, LINCOLN. 
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J. GG. STATTER co "x" 
ENGINEERING: WORKS WEST DRAYTON | LONDON. 

_ THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


SPHOTATL AUTOMATIS ES and D 


NEWCASTLE-ON-TYNE, 
Glectrical and General Engineers. 


TYNE DYNAMOS, 


LYNE ARC LAMPS, 
| TYNE TRANSFORMERS. 


+ = = 
= 


A) 
d 


and 


SPECIAL TERMS TO THE TRADE. _ 
Complete Catalogue on application. — 


Offices: Telegraphic Addresses: 
LONDON : 110, Leadenhall St-eet. “ Boltonite,” London, 
MANCHESTER : 2%, Victoria Buildi “ Ampère,” Manchester. 
HUDDE ERSFIELD : caster à oth Hall St, “ « Dynamo” 
GLASGOW : 58, Waterloo Street. * Roots,” Glasgow 
NEWOASTLE-ON-TYNE : Close Works, Newoastle-on- 
JOHANNESBURG SOUTH AFRICA. “M auae,” Johannes- 
, burg. 3311 


MARSHALL, SONS Co, 


Britannia Iron Works, Gainsborough. 
LONDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD EC. 


COMPOUND STATIONARY ENGINE & BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


- Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence 
‘for Engines. 


= 


- — 
— 


New Zealand International Exhibition, 1890. 
| Awarded six separate Highest Awards for their six 
Srec.alities exhibited. 


in 


aarti for Werte: New Catalogues, with Current Priced, free on 


: A. Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes. | 
THE NORTH BRITISH RUBBER CO. LIMITED, 
Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, 9, Lord Street ;. Glasgow, 106, Buchanan St. ; 
4 Newcastle-on-Tyne, 39, be St: H Leeds, 66 & 66, Briggate.. s7r 
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= | < 7 By | | EXPA N SI 0 N | 
Wee Æ R | N G S 
! Made from 1-Ply for Cylinder and Faced Joints to any thickness for aneven surfaces. 
| The above, which can only be obtained from this house, is | “The Centre from which the requisite elasticity is obtained 
1 recognized as the Most Efficient and Economical Jointing | : | will adapt itself to uneven surfaces to which {t may be ap: 
4 Material in use. It is composed of a specially-prepared plied, and allow the expansion and contraction to be fully 
4 India-rubberCompound, protected by a covering of Yul- taken up. The covering being of Asbestos Cloth, imparts 
{À canised Asbestos Sheeting, as shown above, and asit a protection:to the centre and so prolongs its elas- 
is the only Jointing Material which adequately ticity. For Manhole, Mudhole, Steam Pipe, 
A combines PERMANENT ELASTICITY. WITH and Mash Tun Door Joints it is unequalled, 
4 HEAT RESISTANCE, the advantages it and if applied as directed a ring can 
À possesses will at once be:seen. used many times over, rs 
| AL 
LTD. 
{ DEPors | à | | | DEPOTS 
MANCHESTER: Cable Street, On BELLS ASBESTOS. | Re HULL: Humber Dock 
| ‘Blackfriars, | 4 Ww Basin. : 
LIVERPOOL: 2, Strand St., James St, A RK. LON 7 GLASGOW: 35, Robertson Street; 
BELFAST, DUBLIN, ANTWERP, BERLIN, . BARCELONA, TRIESTE, LISBON & GENOA, | 
AGENTS.—BIRMINGHAM— BELL & Co. 7, John Bright Street. CARDIFF: BELL & Co, West Bute Street, 
| BELL'S ASBESTOS | , | = a 
BELL'S ASBESTOS BELL’S ASBESTOS. 
|  BOILER PRESERVATITE | VARN & SOAPSTONE PACKING | NQN-CONDUCTING COMPOSITION. 
4 Will effectually keep Boilers clean and re- | 14 the BEST LOCOMOTIVE PACKING made, pie gs tee ahi 
move any Incrustation, without injury 
loss by radi- 
ation, and 
saves 40 per 
cent. of fuel. 
BELL'S 
COMPOUND HYDRAULIC PACKING | —— 
3 18 SPECIALLY SUITED FOR agree 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA are ao - hi 
| AND ALL PUMPS. | 
out wet. 
All bags are marked as above. : 
LUBRICANT. 
Any customer receiving , shown, earnestly re- 
 Oll sold as Bell’s Asbestos quested to forward us 
i | } 
On Lubricant, & Cask, Drum, | = sample and particulars 
fe, or Corks not marked as of where obtained. 
4 
| 
| : Drums are marked as above, a Every Cask is sent at ss | SP. | | All Corks are sealed as above. 1 
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ASBESTOLINE. 


REGISTERED. 

| 

i ADVANTAGES OF ASBESTOLINE. 
Saas z i, ASBESTOLINE is the most efficient Lubrivant for all bearings. 


ae ASBESTOLINE is the cheapest Lubricant. 
[=a ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
408) ASBESTOLINE is the Cleanest Lubricant. _ 
une Ni ASBESTOLINE is favoured by Insurance Companies. 
wu ASBESTOLINE is the most Inodorous Lubricant. 
a ul ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. ~ 
| ma - ASBESTOLINE has beaten all other Lubricants in making trials. 
atl Hi  ASBESTOLINE is applicable in and- outdoors in every climate. 


in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any lubricant has ever been subjectei to, and not on mere laboratory tests and professional analysis 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills,and other Textile Manufactories, In Corn Mills it 
has proved invaluable on the roller and other modern machines, In Saw Mills,on Machines going up to 5,900 revolutions per minute, its work has never been app! oached 
by’ any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. :Miny engines and 

. machines of all descriptions give trouble and show bad -results ,both in working and wear, when the system of lubrication has not received due consideration. Engineering 
firms of the highest standing have given to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 Ibs. 56 Ibs., or 112 lbs. 
SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing bs Ibs. 
consequently the saving in freight is ses considerable, Liberal Terms are conceded to Export Merchants, 


BELL Ss ASBESTOS. 


_ Under this tegistered title are included the inventions of Mr. Field, and experience has eel them to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximuui of elasticity and heat resistance, and'they 
are therefore UNEQUALLED FOR EYERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


K= In state whether square or round SA 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, 
DEPOTS:-—MANCHESTER : Cable Street, Blackfriars. LIVERPOOL : 2, Strand St., James St. HULL: Humber Dock Basin. 
| GLASGOW: 35, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 


AGENTS:—BIRMINGHAM: BELL & CD, 7, John Bright Street. BRISTOL: ROBERT STOTESBURY, 114, Redcliff Street. 
CARDIFF: BELL & CO., West Bute Street. 3932 


| ben labelled as ABBESTOLINE requires no — — BELL’ ‘ASBESTOS. 
| | | CONSISTENCY OF ASBESTOLINE. 
ASBESTOLINE, to meet all circumstances, is made in four ASBESTOLINE C, is for use in ical climates, both ashore — 
degrees of consistency, A, B, C, and CC. and afloat. -Itis also invaluable in works in this country 
ASBESTOLINE A. is specially adapted to ordinary Land when the eds is high. 
Engines and Machinery, in and out-door, in this country. | AgBESTOLINE CC, is ed for use on caleriders, 3 
ASB ESTOLINE B, a little more solid, is for use on Steamshi machines, &c., where the bearings are heated by steam 
in temperate climates, also on land when it is desirable pessing through, and sometimes is advantageously used | 
have Lubricant stiffer than A. : of C. 
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LIMITED, 


Screw Blanufacturers, 
94. CHARLES ST, HATTON GARDEN, 


LONDON, EC. 


AWAR 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


All sii COODS ARE SHOWN FULL SIZE AND KEPT IN STOCK 


" 

4 {! 


| 


SOLE AGENTS FOR J. 0. MOUCHEL'S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND F LAT, 


ALL SIZES KEPT IN STOCK. 


ESTIMATES FOR SORES AND TURNED PARTS ON RECEIPT OF PATTERNS. 


r 


‘Considerable Reduction for Large | | 
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Beg to give notice that for gs convenience of 
_ customers to whom the West End of London 
is easier of access than Dalston they have now 
BRANCH OFFICES. and SHOW 
| + ROOMS at | 


8,  PRINCÉS MANSIONS, 


VIOTORIA STREET, WESTMINSTER, . 


Where Samples of their masitifactares, and 
a good assortment of Fittings suited for 


on view. 


: 


‘oltmeters, 


PRICE LISTS POST FREE, 
POST rar, 
ON APPLICATION. 

OFFICE AND WOBKS— | 
 POWNALL ROAD, DALSTON, 
“anasaow BRANCH :— 


Pocket Voltmeter, 
: 


LONDON. 


‘137, WEST REGENT STREET, 


bs WEST END BRANCH AND SHOWROOMS: 


SILVER MEDAL. INTERNATIONAL ELECTRIC. EXHIBITION. 


à é 


| BSTABLISEND 1870. Telegrams: “Flexible, London.” 


Telephone No.6429. 


PHILLIPS | BROTHERS, 


Glectriciqns, 


“OFFICES. AND. WORKS: THE LEA TELERRAPH 


_ MANUFACTURERS OF CABLES, WIRES, ac, TO ANY SPECIF ICATION. 


and Compound Wires o every Telephone an Balt Work, 
. FANCY BRAIDED WIRES OF EVERY DESORIPTION. | | 
| CORTON AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, an 


LAURENCE, SCOTT Co., Ltd., 


Gr aineres, & Contractors, 
GOTHIC WORKS, KING 8T., NORWICH. 


AND D” TYPES). 


CONTINUOUS CURRENT TRANSFORMERS, 
MOTORS. 


Por Wound Dynamos to charge cells and supply constant 
~ BMP: and at the same 


Le 
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— 3 Princes ‘Mansions, Victoria, Street, WESTMIN 
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REPEATERS, LIGHT ” INDIGATORS, AND WALKER'S “ PASSENGER AND 


@TORRS AND APPARATUS OF MVERY DRSORIPEION 


“TORPEDO APPARATUS. - | 


tinental Railways. Battery fr ‘Carbon 


nd Manufacturers of à Oomplate System of Torpedoes for He arbour 
“SILVERTOWN PATENT FIRING BATTERY. 
| A Constant Battery for Mining and Blasting Purposes. 
CONTRACTS INTO ‘or the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELRGRAPE LINES. 


 MANUFAOTURERS 


7 
À 


VALVES SHEET, BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE MATS. 
. . INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. — 


INDIA RUBBER and OANVAS STEAM PAOKING— ROUND, SQUARE, and SHEET. | 


INDIA RUBBER MACHINE DRIVING BANDS. = 


WATERPROOF GARMENTS AND FABRICS: 


Knee W rappers, Diving Dresses, Shooting for Hospitale, Water and Air-Proot Bods, ‘ 


London Office—106, CANNON STREET, EC. 


| High Street. | Cobden Buildings, Street. 


à 


SAR INDIA-R UBBER, GUTTA-PEROHA, AND THLEGRAPH WORKS ( COMPANY (Limited) are 


Works:  SBILVERTOWN, ‘ESSEX, LONDON, E.;  PERSAN- BEAUMONT, FRANCE. | 
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THE OLDEST ESTABLISHED WEEKLY ELECTRICAL PAPER. 


ESTABLISHED. 1872. 


THE TELEGRAPHIC OURNAL AND 


ELECTRICAL REVIEW. 


Published every FRIDAY, Price 44 | 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT. IN TOWN OR COUNTRY 


OFFICE, 22, PATERNOSTER Row, . LONDON. 


NOTICE TO ADVERTISERS. . 
| The following are the: latest times up to which Advertisements can be received for 
publiotion in current week’s issue : — 
_N 7. Advertisements, or Alterations to existing ones, , Wedneaday | 2 p.m. 
4127 : Small Announcements for middle pages Thursday 2 p.m. | 


NDIA RUBBER, QUTTA PERCHA, & WORKS 


COMPAN > € LIMITED. | 


| 106, CANNON STREET, E.C. 


MANUFAOTU RERS OF 


DYNAMO MACHINE =, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


: Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


LIGHT 


OF EVERY DESORIPTION. 


INSTALLATIONS FOR STATIONS, HOUSES, OR FACTORIES, 


HSTIMATEHS ON APPLICATION 


Works: SILVERTOWN, E. 


TE EH 


LONDON COMPANY 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E. 0. 
Manufacturers of 


WIRES CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGA 


| BELL AND THLEPHONE — WORK, ÆO.m 
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Round, Flat, 


TELEGRAPANC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. (December 1%, 1890, 


STEADINESS. BHOONOMY. CHEAPNESS. 


LACOMBE & co WORKS. LEVALLOTS PERRET, NEAR PARIS. 


British Representative. ROLLAND DELL, 7, LIITLE "QUEEN T., WESTMINSTER, 


Telegraphic Address: 


INSULATORS 
BATTERIES 


TELEPHONE, 


Lapped, 


DYNAM WIRES 


Tue TELEGRAPH MFG. CO., Lp, 


_ HELSBY, NEAR WARRINGTON ; AND 11, QUEEN VICTORIA ST, LONDON, E.C. 


*LÂCOMBE, LONDON." 


STAY RODS, 
SADDLES, 
BRACKETS, 
BOLTS. 


TERMINAL 
SCREW BOLT 
CEMENTED 
SHACKLES, 


COMPOUND ENCINE. 


Simple, Economical, Durable. 


STANDARD ENGINE. STANDARD ENGINE. 
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BOILERS, FEEDWATER HEATERS, &e. 


| À. 


USED FOR 
ALL PURPOSES. 
10 to 350 H.P. 

‘ Write for Circulars. 


LARGE STOCK ON HAND. 
All Sizes F'urnished, 
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DIRECT CONNECTED ENGINE AND DYNAMO. 
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LIMITED, 
GLOBE IRON BOLTON. 


| London Agents : 
8. & E. RANSOME & CO. 10, Essex St. Strand, W.C. 


STANDARD ENGINE. 


| 


VERTICAL COMPOUND HIGH-SPEED ENGINE. C. S. TYPE. 
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THE PAISTE SWITCH. 
Record: 100 ,000 in daily use. | 


The movement breaks and completes 
the circuit in an instantaneous manner, 
preventing arcing or charring of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Correspon- 
dence invited. 


A. REYROLLE, 
10, UNION MEWS, UNION STREET, MIDDLESEX 
HOSPITAL, LONDON, We se 


SUNBEAM LAMP 


| 
GATESHEAD-ON-TYINE. 
yes INFRINGE No 


> 


SILVER MEDAL, SILVER MEDAL, 
Newcastle Exhibition, PARIS EXHIBITION, 
1se7. | 1889. 


SOLE MAKERS OF PRICES AND PARTICULARS 


“SUNBEAM” ON APPLICATION. 
INCANDESCENT LAMPS 
2,000 CP. GATESHEAD.” 
121, FENCHURCH ST, E.C. “ CYCLOPS, LONDON.” 
Low. RESISTANCE. 


Over 150 Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


BROWETT, LINDLEY & CO., 
wns, MANCHESTER. 


pa ICAL COMPOUND HIGH-SPEED ENGINE, C. S. TYPE. 


use for Electric Light Engines. Send for Lists. 3785 
_ From 20 to 800 to 300 LH,P, made, _ 


ELECTRIC LIGHT ENGINES. 
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mr. Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in | 


THE TELEGRAPHIC JOURNAL AND KLECTRIGAL REVIEW SUPALEMENT Deane | 


NTERNATIONAL 

ole DeSolof MIX RGENEST, 

| 94 ALDERM Ÿ Agwouns re, Bow, 


LONDON. BERLIN. 


WE ARE NOW SUPPLYING 


TELEPHONES. 
BEST AND CHEAPEST 


IN THE MARKET, 


WITHOUT EXCEPTION. 


Consult our NEW TELEPHONE LIST before ordering 
_ elsewhere. | 


LARGE DISCOUNT TO THE TRADE. 


Co. 


ELECTRICAL ENGINEERS, 


| Hexro Works NEWCASTLE: “ON- “TYNE. = 


“TURBO,” 
NEWCASTLE. 


ELECTRICAL 


| for 


COMPLETE CENTRAL STATIONS. 


London Representative: A. A. CAMPBELL SHINTON 66. Victoria Street, Wei | | 


Telegrams: “DUNAMIS,” LONDON. Telephone No. 8156. 
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CONTRACTOR TO THE LORDS OF THE ADMIRALTY,, 
INDIAN GOVERNMENT, 


ACTON ELECTRICAL WORKS, LONDON, Ww. 


> DYNAMOS, MOTORS, ARC LAMPS. | 
: SEARCH LIGHT APPARATUS of every description 
SWITCHES. 
CUT-OUTS—ORDINARY, MAGNETIC. 
SCOTT'S PATENT SWITCHBOARDS. 


 GAMPHOLDERS. 
MIRRORS FOR PROJECTORS— 
_ Unequalled. 


NOTE._ApY of the sn to be seen in stock at the Works, or in course of construction, The Acton Hill 
Works is the only Establishment in the Kingdom where Projectors of three sizes, fitted complete 
with lamp and mirror, can be obtained from stock. 


For Wiring, Laying of lie or ‘Fitting 
up Complete Installations with indepen- 
dent plant, consisting of Mngipes, Boilers, 
Accumulators, &c. 


Is drawn to the facility for supplying electrical plant 
/ at short notice, and of perfect workmanship. Owing 
to the possession of the most modern machinery and 


of Specifications and. Specialities “Dynan û 


Motors, and Electrical | Apparatns built to Inventors’ 


| 
own instructions. 4. 


3674 


appliances and a trained staff urgent work can have the | 


| D ME 


| | LA | Lis Li: 
& 
/ 4 
4 Ry / | 
# / 
/ | 
4 
4 Ry 
4S 
# / 
SY 
/ 
+ À 
7 | 
/ : | 
2 
, | 
4 
# 
# | 
# | 
; | 
AVS | 
# / / 
| 
# A, 
y 
/ 
y | 
, 
# 4 
y 
# 
4 y 
+ 4 
# / 
| 
AWA V4 | | 
# 
Cry / | 
# / | 
Ÿ 
, | | 
y | 
# 
© | | 
| 
fo | 
4» 
rors AND | 
oY 4 ELECTRICAL CONTRACTORS AND’ 
| 
i 


Vi THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


TELEPHONES! TELEPHONES! 


FOR SALE. 


MAGNETO TRANSMITTERS AND RECEIVERS WITH 
“BATTERY OR MAGNETO CALL. 


| EXPIRY OF BELL PATENT, 
9th DECEMBER, 1890. 


Specially adapted for connecting rooms 
in hotels and warehouses; private 
houses with stables, &c., &c. 


FREE 
TELEPHONES. 


FREE 
TELEPHONES. 


For Free Telephones apply to— 


{Te CONSOLIDATED TELEPHONE CONSTRUCTION & MAINTENANCE CO, iro, | 


109, FARRINGDON ROAD, LONDON, E.C. 


M. HOLROYD SMITH, 


Bebe. Street, HALIFAX, and 18, Abingdon St. WESTMINSTER, 


ENGINEER DURING CONSTRUCTION OF 


THE BLACKPOOL ELECTRIC TRAMWAY, 


AND PATENTEE OF SYSTEM. 


| Contracts undertaken for UNDERGROUND CH ANNELS, 


equipping and working Rail- 
ways or Tramways with 


by mane of | OVERHEAD CONDUCTORS. 


ELECTRICAL ENGINEERS & CONTRACTORS 


MANUFACTURERS OF THE 


DYNAMO, 


ARC LAMPS, SWITCHES, &c. 


PREECE, 


- | BOROUGH MILLS, MANCHESTER ROAD, 


. Estimates and ene prepared free of charge on application. | 


[December 12, 1800 — 
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BRADFORD. 3826 | 
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T HE 


BIRMINGHAM 
TELEGRAPH 


R. J; SLATER LEWIS begs to give Notice that his. NEW FACTORY is now. in. 
thorough working order, and that he is prepared to tender for every description of 
Telegraph Apparatus. He has fitted his Works with New Machinery of the Best Class, and under- | 
takes to supply INSTRUMENTS ABSOLUTELY INTERCHANGEABLE J'HROUGHOUT. 
All the parts are milled and prepared by machinery, and the Screws, except where otherwise” 
ordered, of British — Standard Threads, made by Automatic Machines of special 
_— | | 
All obsolete patterns and of been and an entirely 
New and Improved Set specially prepared, including, in addition to General Telegraph Appliances, 
Specially Light Pattern Detector Galvanometer; Tremulous Bells, from 1} inches to 8 inches. 
- Circular Bells; Colliery Block Bells; Heavy Self-Contained Bell for Telegraph, Telephone, 
- or x Fire Alarm Purposes ; Indicators; Wood and Brass Pushes, &c., all in stock. | 


-_ Jron and Brass Screws, Terminals, Screw Plates, and Taps made to any pitch and size. 


INSULATORS, including Lewis’s Patent Self-Binding, and Screw Bolt ; Bright Shackles, 
Reels, Bobbins, Knobs, &c. : 


250 kinds of IRONWORK for Aerial roe 


CABLES, WIRES, LEADS, BATTERIES, and every description of apparatus made 
on the premises. 


BIRMINGHAM GOODS, supplied at MARKET PRICES, insiste Brass Rods, Sheets, 
Tubes, and Sectional Metal, &c. Engraving, Wheel-Cutting, Enamelling, Dial Painting, 
Nickeling, Electro-Plating. Also Stampings from Power Presses, Press Tools, Jewelled Parts. 
Large Tubing of any size for Ammeter and Voltmeter Cases, Spun Goods, Malleable and 
Annealed Iron Castings, &c., &c. ee | 


SLATER 
(Late Managing Director and Engineer of the bb it Works, Helsby), 


TELEGRAPH FACTORY, BIRMINGHAM. 


BI RMINGHAM.” ‘TELEPHONE No. 4094. 
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DYNAMO BRUSEES. 
IMPROVED AND GAUZE BRUSHES, 


Unequalled in Efficiency. On a Good Machine these Brushes entirely ELIMINATE SPARKING. 


A pair of brushes of 1}" x 3" section contain upwards of 3,000 points of contact. 
STOCK KEPT. 


EWEN & CO, Engineers, 37, WALBROOK, LONDON E.C. 


DISTRIBUTION PATENT. 


TTER'S] Being a Patent for“ Producing and Dividing Electric Light,” No. 1996, of 1877. (UNITED. I 


THE ELECTRICAL ENGINEERING CORPORATION, Ltd., | 
are Proprietors of the above Patent, and warn the Public against | 
infringement. The following are Licensees: | 

. Anglo-American Brush Electric Wilson Hartnell. : 

Light Corporation, Limited. Johnson & Phillips. 
.: Crompton & Company, Limited. | Nalder Bros. & Company. 
_ §. Z. de Ferranti—London Elec- |. Paterson & Cooper. 

tric Supply Corporation, Ltd. Ernest Scott & Co. 


. W. T. Goolden & Company. _ Siemens Bros. & Company, Ltd. 
Hammond & Company. J. G. Statter & Company, Ltd. 
ee a Laurence, Paris & Scott, Limited. 

Mansons PERCY E. SCRUTTON, Serta 


Victor Street, Westminster. 


PLANT WORKS :-—West near London. Works :—Albert Works, 36, Albert SE | 


ornnz: co., 


ss ~ 
MANUFACTURERS OF EVERY DESCRIPTION OF 


‘APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MACHETISH 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &c. 
| IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS &o. 


/ 
j «un 
À J | À 71 19 
- ' WA: 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 

ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. 

TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


J. ORME & Co. (lil acksona(o.), 65, Barbican, London, EC. 
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| MANUFACTURERS OF 


AND OTHER 


SCIENTIFIC INSTRUMENTS, 


HAVE NOW 


TO THEIR NEW WORKS AND OFFICES, 


16, RED LION STREET, 


CHERKENWELI. 


(TWO MINUTES WALK FROM FARRINGDON STREET STATION). 


NEW TELEPHONE NO. 67770.  Telegraph Address: “SECOHM, LONDON.” 


GAS ENGINE. Type of Fngine 24 E.P. Nominal. 


SIZES :—20 HP. to 400 H.P, TUBE FIRING. 


he 
tt, 


— DEPOTS. 
Newcastle-on-Tyne—4, Cloth Market. 

Belfast.— 13, Queen’s Square. 

Liverpool.—28, North John Street. 


Manchester.—5, Todd Street. 
Glasgow.—i#, Buchanan Street. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.—-80, QUEEN VICTORIA ST., E.C. 


_ 


| _ANDREW & Coy, Lid, REDDISH, STOCKPORT. 
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GENERAL ELECTRIC 


(G. BINSWANGER, 


Line 6, CHAPEL STREET, SALFORD, | HEAD OFFICE AND WAREHOUSE:— 
MANCHESTER.  ; 71, Queen Victoria Street, 
Branch OMee:—1, BOTHELL, STREET, LONDON, E.C. 
GLASGOW. 


No. 1401 10. 


These Switches are to be recommended for their simplicity, durability and strength, the working parts 
being made of malleable iron. They are well calculated to supply the want of a thorough good:Switch which 
has all the attributes of a PERFECT-Main Switch, viz.: Perfect}/Mechanical Construction, Decided Make and 

Break, and Heavy Contacts arranged that the current does not go through the movable parts. — À 


PRICES. 
List No. Material mounted on. Carrying capacity. Price. 
Ampères. 
1401 Enamelled Slate. ae 116 
1402 Do. 50 
1403 Do. . 80 20 - 
Do. : | 100 28 - 
1405 150 30/- 
1406 | Do. 40 - 
1407 Do. 300 50/- 
1408 : Do. 400 60 - | 
1409 Do. 500 70/- 
1440 Do. : 1,000 100 - 


See Dth Edition CATALOGUE for 


ALL ELECTRICAL SUPPLIES. 


WRITE FOR SAME. 
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STLE DYNAMOS 


SLOW SPEED EFFICIENCY BEST WORKMANSHIP 


G LAN 


U. H. HOLMES Co. 


NE WCASTLE- ON-TYNE - 
ax 74 Coleman Street, 


Lone 
= 


RAWSON UNITED, Lo, 


“INDIORS,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 


(Betabushed 1950) 
ELEOTRIOAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 


sk QUEEN VICTORIA STREET, LONDON, ‘BO, 


| 


And Albert Square, MANCHESTER. 


PRELIMINARY ANNOUNCEMENT. 


TO ELECTRIC LIGHT COMPANIES, ELECTRICIANS, ENGINEERS, 


AND OTHE ES. 


WHEATLEY KIRK, PRICE & GOULTY 


Have received instructions 


TO SELL BY PUBLIC AUCTION, 


weed in the coming year (unless previously disposed of by private treaty), 
A SMALL BUT VALUABLE WORKING PLANT OF 
HIGH-CLASS ENGINEERING TOOLS & MACHINERY 


OSTLY OF AMERICAN MAKE | 


With: ‘Loose other Accessories, including Sliding, 
Surfacing, Screw Cutting, and Capstan Lathes 6 inches to 9 inches. 
Wheel Cutting, Slotting, Grinding, Drilling, Milling, 


centres. 
and Planing Machines, &c., &c. 


Further particulars and Catalogues may be obtained horty 
from WHeaTLey Kirk, Price & GouzTy, Albert Chambers, Albert 
Square, Manchester, and 52, Queen Victoria St., London, E.C. 4,09 


THE ELECTRIC & GENERAL INVESTMENT CO. 


LIMITED, 
_ Offices :—1 & 2, GREAT WINCHESTER STREET, LONDON, E C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed--FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of Power, and other industrial uses of electricity. 

Communications may be addressed to— . 


J. CECIL BULL, | 
Secretary. 


MUNICIPALITY OF BOMBAY. 


ELECTRIC LIGHTING. 
NOTICE. 


: QEALED TENDERS will be received by the Mumorrai 


CommisstonER for the City of Bombay up to 1 p.m., on 
Monday, the 16th day of February, 1891, for experimental light- 
ing by electricity of certain streets of the City of Bombay for a 
period of two years. 

Forms of. Tender and schedule of conditions and a sketch of the 
portion of the City, showing the streets to be lighted may, on pay- 
ment of £1 sterling, be obtained from Mssses. E. W. & R. OLIVER, 


1, Corbet Court, Gracechurch Street, London, E.C., who will on 


ap —— give any further information that may be required. 

enders must be accompanied by a deposit of Rupees 1,000 in 
cash (not to bear interest) or in public securities for that amount 
to be paid to the Chief Accountant of the Municipalty ot Bombay, 
which will be forfeited to the Corporation in case of refusal to sign 


the contract embodying the conditions mentioned in the schedule 


above referred to 


A further payment to make the total deposit equivalent to 5 per 
cent. on the contract amount will have to be made by the Tenderer 
whose tender may be accepted, before signing the contract. 


The Municipal Commissioner does not bind himself to accept 


the lowest or any tender. 
By order of the Municipal Commissioner, 
RIENZI WALTON, 
Office, Executive Engineer, Municipality. 
Bombay 


4076 


VULCANITE, 


HARBURG INKD1A-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E.0. 


_EBONITE. . 


CHEAP PREPAID ADVERTISEMENTS, 


wa, young Electrical Engineer of about 25, having 3 


ood knowledge of wiring, and especially of estimating 


for same. Should be of good address.—Apply, stating experience 


and commencing salary expected, to “8,” office of this paper. 4135 


WW. trains Young Electrical Engineer who has had 
* training in house wiring. Must be of good address. m- 
mencing salary £75 and commission. —Apply, stating particularly 
experience in ahove, “ E. S..”’ office of this paper. ‘19 


A$ MANAGER, Superintendent or Resident Engineer. A 
practical engineer desires position as above. Has hada 
wide electrical engineering experience at home and abroad in the 
service of leading firms. Had 

taking up electricity. Well versed in the design, construction 
and testing of direct driving engines, dynamos, motors, search 
light projectors, switches, and electrical neh eos generally. Has 
superintended erection of ship work installations ashore. 
Age 30, well educated, good address, accustomed to meeting 


clients.— Address 4 ,095, ELECTRICAL REVIEW, 22, Paternoster Row, 
London. 4005 


ABLE ENGINEER.— A Gentleman will be open for engage- 
ment shortly as the above. Nine years’ practical experience 
in fitting up complete installations and laying electric light mains. 
Last two years in charge of the cable department of one of the 
largest supply companies in London.—Address, “‘ CABLE,” office 
of Electrician, Salisbury Court, Fleet Street. 


PA electrical and mechanical engineer seeks engage- 
ment. . Experienced in design and — of dynamos, 
fittings, &c., and in installation work. Has had four years’ 
management of works, and is used to estimating, age 25, moderate 
salarv.— W.,” 7, Beanmont Road, Hornsey Rise, London, N. 4086 


HORS ENGINEER of large experience, complete 
installations, wiring, canvassing, and business m ment, 


. desires engagement; home or abroad.—No. 4113, Office æ this 


Paper. 


ee Wanted by a young man (19).—‘J. 42, St. 
Paul’s Crescent, N.W. 4196 


b ge+-- G Man (23) wants Situation as Engine Driver, or to 
small installation. Five years’ experience. Two 


years in lighting station. Good reference from last employer,— 


No. 4,129, Exectricat Review, 22, Paternoster Row. 4129, 


O ELECTRIC LIGHT CONTRACTORS.—Wanted a firm 
willing to carry out an installation of over 200 16-C.P. lights, 
including dynamo and possibly accumulator. Proportion of pay- 
ment to be taken out in advertising in good papers.—Address 
* care of C. Birchall, Advertisement Contractor, Liver. 


4133 
| noun taken by Contract in wiring us, &c. ; strictest 
attention given to soldering and insula joints; high 
insulation guaranteed. Onl ie à work done. recommenda- 
tions.—“ J. E.,”’ 26, Trinity Square, Borough, 5 a 


OR SALE.—Journals of the Institute of Electrical Engineers, 
1872 to 1888, Vols. 1 to 17, neatly bound in f calf; 
Journal Telegraphique, 1875 to 1887, 13 volumes, bound exce t 
first six years; Exposé des Applications de l’Electricité, by 
Comte Th. du Moncel, 1875 to 1878, volumes 1 to 5 —Offers to H. 


AL ABASTER, 22, Paternoster Row, London. 


30 HORSE-POWER Marshall Portable Fagis | and Boiler 
complete, in perfect condition. Used for electric lighting, 


sale or hire. Low price.—Address, “ N. J.,’ Brown’s Advertising 
Office, Little George Street, Westminster. 413) 


[Continued on newt Page. 
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YNAMO FOR SALE.—100-light Brush-Victoris shunt wound. 

‘Can be seen running in London. Recently had new arma- 

durs. Also quantity of shafting, plummer blocks, pulleys, &c.— 
Harry Sours, 10 & 12, Garrick Street, Covent Garden, W C. 4010 


EFORE ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the ExzcrricaL ENoINSERING 
Lrmrrep : Electrical Distribution,” ‘Machine 
Driving by Electricity,” “ The Cu r System of ‘Cheap Trans- 
port,” and “ Electrical Supplies.” Victoria St., Westminster. 


LECTRIC LIGHTING BUSINESS for dis , old re 

lished ” profitable. Good connection. ers of a well- 

amos and Satisfactory reasons for dis- 
, Cail Lane, 4085 


public of Colombia, South America), Merchants (in every 
tion of Electrical Apparatus and all kinds of goods relating 
Electricity) ), ask prospectuses and price lists and accept 


ee —MONTALVO and HERRAN, Bogota, (Re- 


Mr. J. G. LORRAIN, MIE.E. M.LME, &c., 


PATENT AGENT AND CONSULTING ENGINEER, 
Norfolk House, Norfolk St., London, W.C. 


.“PATENTER’S HANDBOOK” Post Free on Aprulicatian, 
See’ Advertisement every Alternate ‘Week. 3519 


BOLLING & LOWE, 2; Laurence Pountney Hill, LONDON. | 


FIRE 
_AND HOSE. 


MEDALS AWARDED. 


Combs Tannery, Stowmarket. 


8, Mincing Lane, London, E.C. 


Hig Award Paris Exhibition 1889. 


| Telegraph Address: “OHM,” LONDON. 


TELEPHONES 
(ADER’S). 


-C. Ry., L. B. 8. C. Ry., G:-N. Ry., S. W. Ry., H. Ry., L. & Y., &c., 
will use those 10th December. Trade supplied. Agents wanted. 
Samples on demand.—A. Erskine Glasgow; and 


Leadenhall London. 414 


COX 


PRACTICAL 


11, FETTER LANE, 
FLEET STREET, LONDON, E.C, 
(Opposite the Record Office). 


WORK, EXPERIMENTAL OR TRADE. 
Induction Coils, Indicators, Bells, Patent 
Ala ms, and switcher, Telephone 
Parts and ull M:teri.ls at ve y lowe t rates. 


Science Stores. 


GLOVE AND GAITER LEATHER 


DRESSERS, LEATHER AND 
- BUCKETS WOOL MERCHANTS. 


12 FIRST-CLASS 


Price Lists and Terms on Application. 


Manufacturing Electricians, 


SPECIALITY.—SMALL ELECTRIC AND OPTICAL | 


Itiustrnted Lists and Quotutions. The Record 


Aotices. 


Inp1a OFFICE, 
WHITEHALL, S.W. 
lst December, 1890. 


The Secretary of State for India in Council is prepared to 
receive Tenders from such persons as may be willing to purchase 


INDIA-RUBBER AND GUTTA-PERCHA CORE. 


The Conditions of Contract may be obtained on application to 
the or Storzs, India Office, Whitehall, 8.W., 
and Tenders are to be delivered at that Office by Two o’clock p.m. 
on Tuzspar the 16th Dacewsxr, 1890, after which no Tender 
will be received. 


À. ABERCROMBIE JOPP, 
415 Director-General of Stor es. 


IN THE HIGH COURT oo 


| CHANCERY DIVISION). 
JUSTICE STIRLING. 


re 
. In the Matter of the vel Acts, 1862 and 1867, 
In the Matter of the International Cable Company, Iimited. 


HE CREDITORS of the above-named Company are required 

on or before the 20th day of January, 1891, to send their 
names and addresses, and the particulars of their debts or claims, 
and the names and addresses of their solicitors (if any) to 
Joux Logo, of No. 3, Bucklersbury in the City of the 
Official Liquidator, of the said Company, and, if so required by 


notice in writing from the said Official Liquidator, are, by their | 
rove their said debts or claims at the . 


solicitors, to come in and 
Chambers of the Honorable Mr. Justice STIRLING, Royal Courts 
of Justice, Strand, London, at such time as shall be specified in 
such notice, or in d-fault thereof they will be excluded from the 
benefit of any distribution made before such debts are proved. 

Tuxspay the 3rd day of Frpruary, 1891, at Twelve o’clock 
at noon, at the same Chambers, is appointed for — and 
adjudicating upon the debts and claims. 

Dated this 24th day of November, 1890. 


4116 H. F. CHURCH, Chi Clerk. 


PHOENIX FIRE OFFICE, 


19, Lombard Street & 57, Charing Cross, LONDON. 


(ESTABLISHED 1782.) 


LOWEST CURRENT RATES. | 
LIBERAL AND PROMPT SETTLEMENTS. 
ASSURED FREE OF ALL LIABILITY. 


ELECTRIC LIGHTING RULES (COPYRIGHT), 


16th Edition, Supplied. 


W. C. 
2959 À 


MACDONALD, à 
MACDONALD, } Joint Secretaries. 


R. MCGOUNE, BUCHANAN & Co. 
WHOLESALE MICA MERCHANTS, 


Telephone No. 11,147. Telearams, * Boulanger.” 


CA 


For Electrical and all other purposes, 


Samples and Quotations on receipt of Patterns and 
Specifications. 
-Wossal Department for Chemicals used by 
Electricians. 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN'S LANE, LONDON, W.C. 


(ESTABLISHED 1800). 


-HLROTICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF | 


BLECTRICAL TESTING AND 


TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &o. 


CONTRACTORS To EM. GOVERNMENT. 


Only “ Grand Prix: ” to any English Blectrical Eni 


Telephone No. 3as2.. 3500 
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OOLDEN STRUMENTS 


Are more carefully and accurately calibrated than any others in the market. 


i 


Ga 
A M M E a i E R Thorough Mechanical Construction. Simple 
connections heavy currents. 
| CT 
Vv L T M FE T RS Can be left conttnadeay ‘in Circuit. Do 
not or the Coils. 
4 Vi 
_ For QUICKLY measuring at fall ‘site vole the 
O H M M 7 | E RS. INSULATION’ RESISTANCE of House Wiring, 
- Cables, Dynamos, &c., with PORTABLE 100-Volt 
GENERATOR. 


ALTERNATING 7 
OOLDEN & Co. 


Contractors to English & Foreign Governments, 
Hathvays, Central Slations,&c. 


oe 


Mechanical 


with MICA | 
Armatures and Field Colls | 
VENTILATED INSIDE. ~~ 
POSITIVE DRIVING ; Long Beannys. Clean and Economical Lubricati Standard Goolden Overtype ue puit 
of Conductors. CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
working with same MARGINAL FACTORS HAVE BEEN IN ALL 
AMPLE CLEARANCE and at same LOW TEMPERATURE. Some welghing over SEYEN TONS without Engine. 
for Armatures. amor of this tyne have worked at 350 volta. trans- 


mitting power in Mines (a severer test than lighting) 


STRONGLY BUILT. 
‘Will drive machinery direct with Spur Gearing, without breaking down the armatures, 
HIGH EFFICIENCIES. 


TEAM DYNAMOS 


FOR ANY OUTPUT. 


DYNAMOS and MOTORS 


Built to Specification 


STEAM DYNAMO for ELECTROTYPING- 
supplied to Ordnance Survey Dept. 


WOODFIELD Works, HARROW ROAD, 
LONDON, 


| Gooiaen waterught armature; 
10- Lan work th ture in wa 
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 EIGHT PAGE CIRCULAR 
ON. APPLICATION 


TUE TELEGHAPHIC JOURNAL AND ELECTRICAL REVIEW ‘SUPPLEMENT. 


THE PRESS, 


DIRECTORY 


FOR 1891. _ (Post Free, 6s. 
TENTH YEAR OF PUBLICATION. 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BRITAIN, 
And the OLDEST ELECTRICAL DIRECTORY in the WORLD. 


[December 12, 1890. 


tarot to Manufacturin, Electricians, Electrical Ragineecs and Contractors, Makers of High S and other 


Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and Cable ‘Maattactarers, agin - 


sale and Reuul Dealers i in Electrical Goods, and to Manufacturers of any article required and used by the Electrical Trades. 
NO OFFICE IS COMPLETE WITHOUT A COPY. 


. SPECIAL NOTICE! 
Our old supporters in particular and Advertisers and Subscribers in general, are desired to note, that this year we have resumed the 
SAME METHOD OF CANVASSING BY SPECIAL CIRCULAR (8 pages) which we initiated in 1882, and used continuously until 1886. 


SPECIMENS OF FREE ENTRIES. 


ALPHABETICAL SECTION.—2 lines small type (exclusive of advt. matter). 


Bolling & Lowe (late W. Bird & Co.,) “promis light engineers, manufacturers & contractors, 2, Laurence 
Pountney-hill, London, E.C. (Telegrams: “ Bird,” London. Telephone No. 1530). 


CLASSIFIED TRADES SECTION.—Free Entry, 3 lines (exclusive of advt. matter). 


Bolling & Lowe (late W. Bird & Co.,) 2, Laurence ~ 
Pountney-hill, London, E.C. Telegrams : 
‘ Bird,” London. Telephone No. 1530). 


‘sivodde 
SH uO 


Adler, W. H. & Co., Weyringergasse 17, Vienna ~ 
IV., Austria. (Telegrams: “ Adlerkamp, 
Vienna.” Telephone Nos. 2375 & — 


ofud ou} 07 
405 H410APY ON 


FRA à AU Orders for Advertisements, Books and Insertions to be forwarded to | 
WM. DAWSON & SONS, 148-149, UPPER THAMES STREET, LONDON E0. 


LE GENIE CIVIL, DAILY “ORACLE 


Weekly Review of French ant Foreign Industries In General, 
ESTABLISHED 1889. 


6, RUE DE LA CHAUSÉE D'ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d’Academie, Secretary of the Electrical 


Published Every 
Committee of the Exhibition of 1889. 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL PRICE ON! Es PEN NY: 


All for the or Publishing Depart- 
ment to be addressed to Mr. Bocquer, Genie Crvit Orrice, 6, Rue 
de la Chausée d’Antin, Paris. 102 


AN INDEPENDENT FINANCIAL NEWSPAPER. 


DEVOTED TO THE INTERESTS OF SHARE- 
HOLDERS AND INVESTORS. _ 


IT CONTAINS: 
FULL CRITICISMS ON NEW COMPANIES, MEETINGS, &c., . 
LATEST PRICES OF QUOTED AND UNQUOTED SECURITIES, 
MINING, INSURANCE, PRODUCE & SPORTING NOTES, 


DAILY EXTRACTS FROM THE REGISTER OF BILLS OF : 
SALE AND DEEDS OF ARRANGEMENT, 3 


SHIPPING INFORMATION. 


ESTABLI SHED 1880. 


THE 


Railway Engineer 


An fllustrated Monthly Review of the Construction, Machinery and 
Administration of Railways. 


MONTHLY, ONE SHILLING. 


A Valuable work for Reference, illustrated with large 
LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Rolling Stock ; Brid | 
kinds of Railway ppliances. mes 


Scale of Charges for Advertisements can be had on 
application. 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. 
- _. (Payable in Advance, including Postage.) Specimen Copy Post Free, 1s. 


AT ALL NEWSAGENTS AND BOOKSTALLS. 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. 


Offices: 20, BUCKLERSBURY, LONDON, EC. | 
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December 12, 1890. | THE TRUEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT, 


French Morocco, Gilt, Pocket Size, 43 in, by 3 in., 4e. 64., Post Free. 130 Illustrations and Diagrams. “ind Edition, 
Revised and Enlarged By W. PERREN MAYCOCK, A.M. Inst.E.E. 
PRACTICAL ELECTRICAL NOTES AND DEFINITIONS 
For the Use of Engineering Btudents and Practical Men. 


Conductors, Lightning Conductors and Electric Light Wiring Systems; Circuits, Ohm’s Law and Units, Definition of Units; 
Magnetism ; Batteries, Electrolysis and Thermo-Electricity ; Bells, Indicators, Switches, Alarms, &c.; Electric Lighting, Dynamos, 
Transformers, Lamps ; kha om gs Telephones, Signal Codes, Electric Clocks; Electric Transmission of Power, Electric Railways, 


Motors, Telpherage ; Rules an to be observed in the fitting up of Electrical Installations, Phenix Rules, Electrical 
Engineers (Institution of) Rules. 


Cloth, 7s. 6d., Post Free. 4th Edition, Revised and Enlarged. Numerous Illustrations. By JOHN W. URQUHART. 


ELECTRIC LIGHT; ITS PRODUCTION AND USE. 


_ _ Plain Directions for the Treatment of Dynamo-Electric Machines, Batteries, Accumulators and. Electric Lamps; Primary 
and Secondary Batteries; Thermo-Electric Batteries; Magneto-Electric Generators; Electro-Magneto Electric Machines, Dynamo- 
Electric Machines; General Observations on Machines, Transformers, and Electricity, Meters, Arc and Incandescent Lau ; 
Electrical Distribution and Circuits; Measnrement of the Arc Light; Mathematical Notes; Present Application and Cost “he 
Electric Light; Notes on Ship Lighting; Electric Light Wiring Tests. | a | 


Cloth, 3s, 6d., Post Free. 177 Illustrations. By F. C. ALLSOP. 


ELECTRIC BELL CONSTRUCTION. 


A Treatise on the Construction of Electric Bells, Indicators and similar apparatus. 


Electricity and Magnetism ; Bells, Indicators, Relays and Continuous Ringing Attachments; the Magneto Generator and 
| _ Bell; the Detector. “hé 3 


Cloth, 10s. 6d., Post Free. With Numerous Illustrations. By W. G. McMILLAN, F.I.C., F.C.8. 


A TREATISE ON ELECTRO-METALLURGY.. 


The Application of Electrolysis to Art Work and the Refining of various Metals; Introductory and Historical, Theoretical 
and General, Sonrce of Current; General Conditions to be observed in Electro-Plating; Plating Adjuncts and D tion of 
Plant; the Cleansing and Preparation of Work for the Depositing Vat and subsequent Polishing of Plated Goods; the Electro-Deposition 
of Copper; Electro-Typing ; the Electro-Deposition of Silver; the Electro-Deposition of Gold; the Electro-Deposition of Nickel and 
Cobalt ; the Electro-Deposition of Iron; the Electro-Deposition of Platinum, Zinc, Cadmium, Tin, Lead, Antimony, and Bismuth ; 
Electro-Chromy ; the Electro-Deposition of Alloys; Electro-Metallurgical Extraction and Refining Process; the Recov of 
Certain Metals from their Solutions or Waste Substances; the Determination of the Proportion of Metal in Certain Depositing 
Solutions ; a Glossary of Substances Commonly Employed in Electro-Metallurgy, Addenda. 


Cloth, 10s. 6d., Post Free. By G. GORE, LLD., F.R.S. (Author of the “Art of Electro-Metallurgy,” ‘&c., &c.) 


THE ELECTROLYTIC SEPARATION OF METALS, &c. 
TEHEORETICAL AND PRACTICAL. 


Theoretical Division.—Historical Sketch ; Chief Electrical Facts and Principles of the Subject; Chief Thermal Phenomena of | 
the Electrolytic Separation of Metals ; Chief Chemical Facts and Principles of the Subject; Chief Facts of Chemico-Electric or 
Voltaic Action; Chief Facts of Electro-Chemical Action; the Generation of Electric Currents by Dynamo-Machines. . 

Practical Division.—Establishing and Working an Electrolytic Refinery; Other Applications of Electrolysis in Separating and 
Refining Metals, &c. 


Cloth, 4s. 6d., Post Free. 55 Illustrations. By JAMES SWINBURNE. 


PRACTICAL ELECTRICAL MEASUREMENT. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the only ones that 
out of a large mass of matter have struck us as perhaps open to criticism.” —Electrician, February 16th, 1889. - 

“ The author comes to his task, however, so well A ri by practical experience, that there appears to be a basis for his very pro- 
nounced confidence. His selection and treatment of the subject matter is decidedly original, and a large amount of stereotyped matter, 
which is usually deemed indispensable to works on electrical subjects, is conspicuous by its absence.”—The Electrical Engineer (New 
York), February, 1889. 

? Taken si whole, the book is a most readable and instructive one, and, with the illustrations, isa vaiuable addition to the | 
literature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, January 12th, 1889. 

« ]t docs not need commending; we have only to give the author’s name and that of the publishers.” — ical Plant e 


Leather, 5s., Post Free. By H. R. KEMPE, M.Inst.E.E. A.M.Inst.C.E. 5 


THE ELECTRICAL ENGINEERS POCKETBOOK 
OF MODERN RULES, FORMULA, TABLES AND DATA. | 


| 
Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. By F. B. BADT. : 


INCANDESCENT WIRING HANDBOOK. 4 


Multiple Are System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and 
Elevators; Wire Gauges; General Electrical Data; Calculating Sizes of Wires; and two Appendices. 


Cloth 4s. 6d., Post Free. 70 Illustrations. By F. B. BADT. | | 


DYNAMO TENDERS’ HANDBOOK. | | 


Elementary Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos; Lamps; Instruments ; Circuits or Leads ; 
Accurulators ; Safety Regulations ; Table of Electric Light Conductors; Lamp Lighting Schedule; Construction Tools. 


Cloth, 4s. 6d., Post Free. 97 Illustrations. By F. B. BADT. 


BELL HANGERS’ HANDBOOK. 


Voltaic Electricity ; Description of Batteries; Elementary Data; Connecting Batteries ; Battery Data; Electro-Magnets ; Induction Coils; | 
Electric Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation; 
‘ Running Electric Wires; Testing Instruments. 


Any of the above Books can be had Carriage Paid by sending a remittance for the price indicated to 


ALABASTER, GATEHOUSE & CO, 22, PATERNOSTER Row, Lonoon. 
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[ THE JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. [December 12, 1890. 


THE PRESS, 


A. BERLY’S 


DIRECTORY 


Post Free, 6s.] | FOR 1891. | _ (Post Free, 6s. 
TENTH YEAR OF PUBLICATION. 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BRITAIN, 
And the OLDEST ELECTRICAL DIRECTORY in the WORLD. 
Invaluable to Manufacturin Electricians, Electrical Engineers and Contractors, Makers of High S and other Fines ». 


Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and Cable Manufacturers, 
sale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used by the Electrical Trades. 


NO OFFICE IS COMPLETE WITHOUT A COPY. 
. SPECIAL NOTICE! 


Our old supporters in particular and Advertisers and Subscribers in general, are desired to note, that this year we have resumed the 
SAME METHOD OF CANVASSING BY SPECIAL CIRCULAR (8 pages) which we initiated in 1882, and used continuously until 1886. 


SPECIMENS OF FREE ENTRIES. 


ALPHABETICAL SECTION.—2 lines small type (exclusive of advt. matter). 


Bolling & Lowe (late W. Bird & Co.,) electric light engineers, manufacturers & contractors, 2, Laurence 
Pountney-hill, London, E.C. (Telegrams: “ Bird,” London. Telephone No. 1530). 


CLASSIFIED TRADES SECTION.—Free Entry, 3 lines (exclusive of advt. matter). 


Bolling & Lowe (late W. Bird & Co.,) 2, Laurence Adler, W. H. & Co. Weyringergasse 17, Vienna 
Pountney-hill, London, E.C. Telegrams : IV., Austria. (Telegrams: “ Adler 
* Bird,” London. Telephone No. 1530). Vienna.” Telephone Nos. 2375 & ae). 


‘sivodde 
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EIGHT PAGE CIRCULAR 
ON. APPLICATION 
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ENT AU Orders for Advertisements, Books and Insertions to be forwarded to 
WM. DAWSON & SONS, 148-149, UPPER THAMES STREET, LON DON E.C. 


LE GENIE CIVIL, 


Weekly Review of French and Forelgn Industries in General, — 1) V | 
6, RUE DE LA CHAUSÉE D’ANTIN, PARIS. 


ESTABLISHED 1889. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et | 
Manufactures, Officier d'Academie, Secretary of the Electrical Published Every Morning. 
Committee of the Exhibition of 1888. ; | 3 : 


“THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL PRICE ONE PEN NY. 


tien or Publishing D AN INDEPENDENT FINANCIAL NEWSPAPER. 


ment to be addressed to Mr. Bocquer, Genie Crvit Orrics, 6, | 
| DEVOTED TO THE INTERESTS OF SHARE- 
HOLDERS AND INVESTORS. | 


ESTABLISHED 1880. IT : 
ogee. ee FULL CRITICISMS ON NEW COMPANIES, MEETINGS, &c., 


Railway En gineer _ | LATEST PRICES OF QUOTED AND UNQUOTED SECURITIES, 


MINING, INSURANCE, PRODUCE & SPORTING NOTES, 
An Illustrated Monthly Review of the Construction, Machinery and | 
Administration of Railways. DAILY EXTRACTS FROM THE REGISTER OF BILLS oF | 


MONTHLY, ONE SHILLING. SALE AND DEEDS OF ARRANGEMENT, 
a: | SHIPPING INFORMATION. 


A Valuable Work for Reference, ae with large 
LITHOGRAPHED WORKING DRAWINGS | Scale of Charges for Advertisements can be had on 


Of Locomotives and other Rolling Stock ; Brid application. 
kinds of Railway Appliances. a | 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. 
- _ (Payable in Advance, including Postage.) Specimen Copy Post Free, 1s. 


AT ALL NEWSAGENTS AND BOOKSTALLS. 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. | Offices : 20, BUCKLERSBURY, LONDON, EC 
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| “December 42, 1800.) THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLAMENT, XV 
Publications, 


| French Pocket Sins, by § ln 130 Illustrations and Diagrams. ‘and Edition, 
| | | Revised and Enlarged By W. PERREN MAYCOCK, A.M.Inst.E.E. bm à BP) 
ri PRACTICAL ELECTRICAL NOTES AND DEFINITIONS 
: For the Use of Engineering Students and Practical Men. 


| Conductors, Lightning Conductors and Electric Light Wiring Systems; Circuits, Ohm’s Law and Units, Definition of Units; 

4 Magnetism; Batteries, Electrolysis and Thermo-Electricity; Bells, Indicators, Switches, Alarms, &c.; Electric Lighting, Dynamos, 

| 1 Transformers, Lamps ; mag Telephones, Signal Codes, Electric Clocks; Electric Transmission of Power, Electric Railways, 
Regulations 


Si 
Motors, Telpherage ; Rules an to be observed in the fitting up of Electrical Installations, Phœnix Rules, Electrical . 
Engineers (Institution of) Rules. go | vi 


Cloth, 78. 6d., Post Free. 4th Edition, Revised and Enlarged. Numerous Illustrations. By J OHN W. URQUHART. 


ELECTRIC LIGHT; ITS PRODUCTION AND USE. 


_ Plain Directions for the Treatment of Dynamo-Electric Machines, Batteries, Accumulators and Electric Lamps; Primary 
and Secondary Batteries; Thermo-Electric Batteries; Magneto-Electric Generators ; Electro-Magneto Electric Machines, Dynamo- 
Electric Machines; General Observations on Machines, Transformers, and Electricity, Meters, Arc and Incandescent Lans] ; 
Electrical Distribution and Circuits; Measurement of the Arc Light; Mathematical Notes; Present Application and Cost Ane 
Electric Light; Notes on Ship Lighting; Electric Light Wiring Tests. — | 


Cloth, 38, 6d., Post Free. 177 Illustrations. By F. C. ALLSOP. 


ELECTRIC BELL CONSTRUCTION. 


A Treatise on the Construction of Electric Bells, Indicators and similar apparatus. 


Electricity and Magnetism ; Bells, Indicators, Relays and Continuous Ringing Attachments; the Magneto Generator and 
| | Bell; the Detector. x 


Cloth, 10s. 6d., Post Free. With Numerous Illustrations. By W. G. McMILLAN, F.LC. F.C.8. 


A TREATISE ON ELECTRO-METALLURGY. 


The Application of Electrolysis to Art Work and the Refining of various Metals; Introductory and Historical, Theoretical 
and General, Source of Current; General Conditions to be observed in Electro-Plating; Plating Adjunèts and Disposition of 
Plant; the Cleansing and Preparation of Work for the Depositing Vat and subsequent Polishing of Plated Goods; the Electro-Deposition 
of Copper; Electro-Typing ; the Electro-Deposition of Silver; the Electro-Deposition of Gold; the Electro-Deposition of Nickel and 
Cobalt ; the Electro-Deposition of Iron; the Electro-Deposition of Platinum, Zinc, Cadmium, Tin, Lead, Antimony, and Bismuth ; 
Electro-Chromy ; the Electro-Deposition of Alloys; Electro-Metallurgical Extraction and Refining Process; the Recovery of 
Certain Metals from their Solutions or Waste Substances; the Determination of the Proportion of Metal in Certain Depositing 
Solutions ; a Glossary of Substances Commonly Employed in Electro-Metallurgy, Addenda. | | 


Cloth, 10s. 6d., Post Free. By G. GORE, LLD., F.R.8. (Author of the “Art of Electro-Metallurgy,” &c., &c.) 


THE ELECTROLYTIC SEPARATION OF METALS, &c. 


Theoretical Division.—Historical Sketch; Chief Electrical Facts and Principles of the Subject; Chief Thermal Phenomena of 
the Electrolytic Separation of Metals; Chief Chemical Facts and Principles of the Subject; Chief Facts of Chemico-Electric or 
Voltaic Action ; Chief Facts of Electro-Chemical Action ; the Generation of Electric Currents by Dynamo-Machines. .  _— 

Practical Division.—Establishing and Working an Electrolytic Refinery; Other Applications of Electrolysis in Separating and 
Refining Metals, &c.. | | Fe 


Cloth, 4s. 6d., Post Free. 55 Illustrations. By JAMES SWINBURNE. 


PRACTICAL ELECTRICAL MEASUREMENT. 


“ Altogether the book is an excallent one, the few points that have been objected to in this notice being almost the only ones that 
out of a large mass of matter have struck us as perhaps open to criticism.” —Electrician, February 16th, 1889. - 
R ‘ The author comes to his task, however, so well ge, 8 by practical experience, that there appears to be a basis for his very 
nounced confidence. His selection and treatment of the subject matter is decidedly x y and à ] amount of stereotyped matter, 
which is usually deemed indispensable to works on electrical subjects, is conspicuous by its absence.”—The Electrical Engineer (New 
York), F'ebruary, 1889. 
! Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, isa valuable addition to the 
literature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, January 12th, 1889. 
“ ]t docs not need commending; we have only to give the author’s name and that of the publishers.” —Electrical Plant 1689. 


Leather, 5s., Post Free. By H. R. KEMPE, M.Inst.E.E. A.M.Inst.C.E. | 


THE ELECTRICAL ENGINEER'S POCKETBOOK 
OF MODERN RULES, FORMULA, TABLES AND DATA. 


Gioth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. By F. B. BADT. à 


INCANDESCENT WIRING HANDBOOK. 


Multiple Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and 
Elevators; Wire Gauges; General Electrical Data; Calculating Sizes of Wires; and two Appendices. 


| : Cloth 4s. 6d., Post Free. 70 Illustrations. By F. B. BADT. 


DYNAMO TENDERS’ HANDBOOK. 


Elementary Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps; Instruments; Circuits or Leads ; 
; Accuroulators ; Safety Regulations ; Table of Electric Light Conductors; Lamp Lighting Schedule; Construction Tools. 


Cloth, 4s. 6d., Post Free. 97 Illustrations. By F. B. BADT. 


HANGERS’ HANDBOOK. 


Voltaic Electricity ; Description of Batteries; Elementary Data; Connecting Batteries; Battery Data; Electro-Magnets; Induction Coils; | 
Electric Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation; 
‘ Running Electric Wires; Testing Instruments. | 


Any of the above Books can be had Carriage Paid by sending a remittance for the price indicated to 


LA | ALABASTER, GATEHOUSE & CO, 22, Parennosten Row Lonoon 
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THE FOWLER-WARING CABLES Co. 


THE JOURRAL AND ELECTRICAL REVIEW SUPPLEMENT, Decem ef 12, 189). 


LOCO, MULTITUBULAR, DEPOSIT 


LANCASHIRE and other types, ON BOILER PLATES. 


ENGINEERS & BOILER MAKERS, Constructed for: High-Pressure Steaming. 


WALBROOK HOUSE, LONDON, E.C. ILLUSTRATED PRICE LIST UPON APPLICATION. 3834 


EVERY NECESSARY FOR ELECTRIC LIGHTING. ee | 
DYNAMOS OF THE BEST CONSTRUCTION. ! ee A 
MEASURING INSTRUMENTS AT LOWEST PRICES. sir 
Le. ZOPKE, Wilhelm-Strasse, 98, BERLIN, Ww. 


== 


_85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


‘Sole Manufacturers or 


LEAD- COVERED CABLES, 


_UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POWER, | 
Anda Underground Installations of every kind. 


‘SPECIAL INDUCTION TELEPHONE CABLES. 


UNAFFECTED BY HEAT, 
MECHANICAL STRENGTH, 
HIGH INSULATION 

LOW CAPACITY. 


STEAM SHIPS, DOCKS, 
CHEMICAL WORKS 
FACTORIES, MINES, 


REFERENCES AND PARTICULARS ON APPLICATION. 


J. F. & G. HARRIS, Manufacturers to the Trade. | iS 


ELECTRIC LIGHT CASINGS ee 


OVER 150,000 FEET, ready for immediate delivery, IIN S'TOCES.. 


NLE&G. HARRIS 


MAHOGANY & GENERAL 


TIMBER MERCHANTS. 


MOULDING MANUFACTURERS. 


OFFICES | 584% 60.WILSON STREET. FINSBURY.E C. 
ORANGE SYREET. GRAVEL LANE, SOUTHWARK SE. 
ano MILLS VICTORIA WHARF. TWIG FOLLY BRIDCE. BETHNAL GREENE 


Special Quotations for Large Quantities. Sample Board, Catalogues and Price Lists forwarded on application. 2953 


ALL ENGINEERS and CONTRACTORS should have our SAMPLE BOARD. It is recognised as the most complete yet issued. 


GUARANTEED. 


_ Berta: ote STREET, LONDON, E. London Office of. CHARLESWORTH, HALL & C0. 


DAMP PLACES, &c. 
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“THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. SUPPLEMENT, 


ELECTRICAL AND MECHANICAL ENGINEERS, - 
MANUFACTURERS AND SUPPLIERS 


THE TRADE 
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 5-WAY 15-AMPERE CUT-OUT BLOCK 


7 AMPERE CUT-OUT 


ON PORCELAIN BASE. 


FLUTED CEILING oe BLACK OR WHITE FOROSLAIN 


| 1 


bal a 


120-AMPERE 


‘ll 


BRASS OR NICKELED COVER AND 
PORCELAIN BASE. 


“SINGLE POLE 


DOUBLE POLE CUT-OUT. | 


THE 
“NEW DIAMOND” SWITCH 


SHORTLY’ TO BE 
PRODUCED. 


WORKS, SHOWROOMS AND OFFICES; 
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APPLETON, BURBEY 


AND 


WILLIAMSON. 


BALMORAL BUILDINGS, 91, QUEEN VICTORIA ST. 


STEAM WORKS, HATTON GARDEN. 


ELECTRICAL MANUFACTURERS. 
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December 12, 1890.) THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
| IMPORTANT NOTICE. 


TELEPHONES. 


EXPIRY OF BELL’S PATENT, DECEMBER 9.b, 1890, 


The “UNIVERSAL” TELEPHONES after the above date WILL EMBODY ADDITIONAL IMPROVEMENTS 


THEY ARE SOLD OUTRIGHT! NO RENTAL! NO ROYALTY! 


Suitable for Long or Short Distances, Outdoor or Indoor. 
LINES ERECTED AND MAINTAINED IN ANY PART OF THE KINGDOM. ESTIMATES FREE. UPWARDS of 6,000 in DAILY URE. 


N.B.—Catalogues containing upwards of 300 Illustrations will be ready shortly. _ 4121 


THE UNIVERSAL TELEPHONE CO., (1, Que Victoria Street, T:ondon: E.C. 
« AUSTIN’S »® 


constructed for working. First-class workmanship and 
rials. Electrical y and mechanically perfect. For Lighting, ~ 
Plating, Transmis:ion of Powe. &e., &c. 


Size, No.1. No.2 No.3  No.s, No. 6 
_ Output in Watts- - 50 100 200 400 700 1,000 


Per Cent. Efficiency 75 78: 80 84 88 92 
LONDON AGENTS: 


Messrs, PATERSON & COOPER, Pownall Rd, DALSTON, KE. 


—= 2 


PRICE LIST AND PARTICULARS ON APPLICATION. A 


AUSTIN, Florence Electrical Works, ARMLEY, LEEDS... 


CHARLESWORTH, HALL 


Glectrical Œngi UWELS, CHARLESWORTH, 
RICHMOND HILL IRON WORKS, 
SILVER MEDAL, BARCELONA, 1888. LDHAM. 


MAKREES OF 
LONDON AGENTS, 


HIGH-SPEED ENCINES, 


DYNAMOS & MOTORS, | TE 
SEARCH-LIGHT PROJECTORS, &c. 
SHIP LIGHTING À SPECIALITY. 


Conpl.te : 
all kinds, 
Estimates on Application, 
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The following sizes of are 


_ kept in stock or in progress. 

Lamps. | Amps. : Volts. Speed. PRICE. 
‘90 | 45 | 100 | 652 | are | 
180 | 90 100 | 1020 | &99. | 
220 120 100 | 880 | &121 | 
400 - 200 100 | 825 £170. 

PROJECTORS IN STOCS. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW [December 12, 1890. _ 


| WESTERN ELECTRIC CO. 


TELSFPHONIC APPARATUS. 
ARC LAMPS AND DYNAMOS. 
_ PATTERSON GABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


FY. COLEMAN | STREET, LONDON, E 
“CHICAGO, NEW YORK AND ANTWERP. | 


CROMPTON & COMPANY, LIMITED, have erected, or are now | 
Central Stations, and manufacturing machinery for same, 
to supply 


321, 000 LAMPS. 


This reprewente two-thirds of the total-horse-power being put down i | 


in this ne for Continuous Electric Supply, or. in other words, 


100,000 LAMPS 
MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. 


Full information on the latest developments of Electrical Engineering and Tenders for Central Stations of te 


= eet can be obtained by applying to— 


MANSION HOUSE BUILDINGS, LONDON, E.C. | 4h 


Works ‘CHELMSFORD & LONDON. 


811 


7 


(Priestiman’s and Humes’ Patents). 
USING COMMON MINERAL OILS ONLY. 


SPECIALLY SUITABLE FOR ELECTRIC LIGHTING. 


Printing, Pumping, Sawing, Threshing. Chaff cog or Corn Crushing, D. iving Lathes, 


GOLD MEDAL AWARDED, 
EDINBURGH, 1890. : 


= and Paint and other 
agi NO COAL. NO GAS. NO STEAM. NO BOILER. 
SPARKS. NO SMOKE. NO DANGER. 


No extra charge made for insurance. 
~ FIRST PRIZE AWARDED FOR SMALL FARMER'S MOTOR, PLYMOUTH, 1890. 
SMITHFIELD CATTLE SHOW, STAND No. 20. 
Fullest Particulars on application to— 3358 


Seal Society’s Silver Medal at Notti 
ham, 1:88, an Windso 


Works:-HULL, PRIESTMAN Bros., Ltd. VICTORIA 
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